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ABSTRACT
Going Cold Turkey? Changes to Faunal Subsistence in the Northern San Juan Region from
Basketmaker II through Pueblo III
Tenaya Gatrell-Bedard
Department of Anthropology, Brigham Young University
Master of Arts
Previous research in the Northern San Juan Region of the American Southwest has revealed a
pattern of change in subsistence patterns from the Basketmaker II through Pueblo III periods.
Jonathan C. Driver describes the pattern as: cottontail in Basketmaker III (500 to 750 CE) and
Pueblo I (750 to 900 CE), deer in Pueblo II (900 to 1150 CE), and turkey in Pueblo III (1150 to
1350 CE). The transition from deer to turkey as the main subsistence has been recorded at
several sites throughout the Northern San Juan Region and is thought to be caused by the
overhunting of deer and increasing social strain. Analysis conducted on faunal remains and
eggshell recovered during excavation at Coal Bed Village by Brigham Young University et al.
supports part of this pattern. Evidence of ritual display is evident in Basketmaker III and early
Pueblo II contexts, with evidence of ritual or communal feasting in the early Pueblo II period.
The rest of the assemblage appears to be domestic refuse. Contrary to expectations, adult turkey
appears to have been eaten in the Basketmaker III, early Pueblo II, and Pueblo III periods. SEM
analysis on turkey eggshell from each of these periods suggests that turkeys were domesticated
since the Basketmaker III period, with the fresh eggs used as a protein supplement to the
Puebloan diet throughout each of the periods. Changes to the amount of embryonic development
suggest that, as the periods progressed, the Puebloans continued to use fresh eggs, but also
increased the percentage of eggs that developed to hatching.
Keywords: Ancestral Puebloan, Montezuma Canyon, Northern San Juan, faunal,
zooarchaeology, turkey, turkey domestication, ritual feasting, ritual display, SEM analysis,
eggshell, deer, cottontail
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Introduction and Site Background

Introduction
In the American Southwest, the transition from extended family unit villages of hunters
and gatherers to the large, aggregated communities of over 3000 inhabitants with intense
agriculture has long been a point of interest to archaeologists (Thompson 1990; Ortman et al.
2000; Janetski and Thompson 2012; Adler et al. 1996; Lipe and Ortman 2000; Schachner et al.
2012; and Allison et al. 2012). The periods of interest for this thesis include Basketmaker III
(500 to 700 CE), Pueblo I (750 to 900 CE), Pueblo II (900 to 1150 CE), and Pueblo III (1150 to
1350 CE). Theories abound on how and why a region of small villages during the Basketmaker
III period eventually morphed into a complex system of large pueblos in the Pueblo II and III
periods and were subsequently abandoned (Glowacki 2010, 2015; Kohler 2010; Kuckelman et al.
2000; Varien 2010; Young and Gilpin 2012); many of them surround subsistence changes (Dean
2010; Kohler and Varien 2010; Kohler et al. 2008; Kohler et al. 2012; Kohler et al. 2009; Rocek
1995).
During the Basketmaker III period, the population lived in dispersed villages with
pithouse structures and subsisted mainly on lagomorphs and other small mammals, and
occasional small artiodactyls (Driver 2002; Janetski and Thompson 2012; Muir 1999). During
the Pueblo I period, aggregation began to occur, “Prudden unit pueblos” (Janetski and Thompson
2012:71) also emerged, and lagomorphs and small mammals continued to be important (Ellyson
2014). Artiodactyls were hunted, but they represent a much smaller portion of the assemblages in
the early periods. This continues into the early Pueblo II period, which saw a notable population
1

boom into the late Pueblo II, along with a significant increase in artiodactyl utilization. By the
Pueblo III period, populations reach their maximum and large aggregation sites become a telling
characteristic (Janetski and Thompson 2012; Ortman et al. 2000). During this period, the
utilization of deer dropped significantly and was replaced by domesticated turkey (Muir 1999;
Thompson 1990; Driver 2002; Ortman et al. 2000).
Muir (1999) and Driver (2002:143) hypothesize that the “aggregated communities (such
as Sand Canyon Pueblo [5MT765]) in late Pueblo III times controlled access to valued animal
resources, notably deer” which caused the smaller villages surrounding the pueblo in the Sand
Canyon locality to rely more heavily on domesticated turkey for daily subsistence. Driver (2002)
applies the hypothesis of resource control by large aggregates to other Pueblo II and III sites in
the Northern San Juan Region. He argues that faunal evidence on a regional level supports this
hypothesis for the Pueblo II period, but by the Pueblo III period, deer and other small
artiodactyls were mostly hunted out. Because of this, analysts have noted very few deer in the
faunal remains from the heavily populated portions of the region during the Pueblo III period.
Driver (2002) argues that this caused intensified production of domesticated turkey out of
necessity and caused small artiodactyls to be a more valuable resource.
Janetski and Thompson (2012) hypothesized that the changes in site size and social
structure, and the subsequent strain the population boom would have created, could be seen in
the faunal data. To test this theory, they utilized the data of temporal changes in Montezuma
Canyon to test this theory. They predicted that faunal data would show
1) a reduction in large game through time, 2) an increase in the use of turkeys, 3) a shift
in the use of turkeys from more ritual use to dietary use, 4) evidence for the
domestication and raising of turkeys, and 5) differences in fauna at contemporary sites
due to contrasting environments and the onset of territoriality as a consequence of
demographic increase. [Janetski and Thompson 2012:71]
2

Analyses compiled by Janetski and Thompson (2012) suggests that Montezuma Canyon
aligns with the prediction, and with the subsistence trends noted by Driver (2002) throughout the
rest of the Northern San Juan Region. Basketmaker III assemblages were largely comprised of
cottontails and other small mammals, with little to no turkey or artiodactyl. By the Pueblo I
period, cottontail and jackrabbit continued to dominate, and turkey began to appear. In the late
Pueblo I and early Pueblo II periods, turkey increased, small artiodactyl became dominant, and
lagomorphs declined significantly. By mid-Pueblo II, the small artiodactyl and cottontails are
nearly even, but it is difficult to tell if the increased turkey presence was because of domestic or
ritual refuse. Janetski and Thompson (2012:89) state that nearly all the turkey specimens were
“articulated skeletons in the pit house/kiva vent shaft at Nancy Patterson Village” (Janetski and
Thompson 2012:89), which I believe indicates ritual utilization, according to Muir’s (1999)
discussion on ritual and daily-use deposition.
The analyses compiled by Janetski and Thompson (2012) came from several sites within
Montezuma Canyon, but none of the analysis from a single site covers the entire Basketmaker III
through Pueblo III transition. However, recent excavations at Coal Bed Village (42Sa920) within
the canyon suggests that the site was occupied during the Basketmaker III, early Pueblo II, and
Pueblo III periods, with roughly 200 years between each occupation period. I believe that the
impressive faunal assemblage recovered from the site could give new insights into the
subsistence changes throughout this time frame.
Montezuma Canyon
Montezuma Canyon is a part of a complex series of canyons that drain southeastern Utah
and parts of southwestern Colorado into the San Juan River (Janetski and Thompson 2012:72).
Located near Monticello and Blanding, Utah, the canyon bottom has been heavily eroded in the
3

last 80 years. While many archaeologists and explorers have commented on the density of
archaeological remains within the canyon, work was limited in Montezuma Canyon between its
first recording in 1875 by a geological survey (Jackson 1878) and the 1950s (Jackson 1878; de
Haan 1972; Janetski and Thompson 2012). The National Park Service briefly toured Montezuma
Canyon in the early 1900s and noted the especially extensive ruins at Coal Bed Village (de Haan
1972) but did not conduct an official survey. T. Mitchell Pruden, a physician, conducted some
surveys and exploratory excavations in the Northern San Juan Region in the early 1900s (de
Haan 1972; Matheny 1962), but survey and excavation within Montezuma Canyon itself did not
begin until 1959. Spearheaded by the Department of Anthropology at Brigham Young University
(BYU), work began with a graduate student named Ray T. Matheny (1962) who surveyed a
broad portion of the upper canyon, followed by Petrus A. de Haan (1971) who surveyed of the
lower canyon. A nearly complete survey of the canyon took was accomplished during efforts
over a period of nineteen years by faculty and students at BYU, with some funding from the
Bureau of Land Management in 1973, and resulted in the recording of over 800 sites (Wintch
1990; Miller 1974; see also Hurst and Till 2009).
Survey under the direction of BYU continued in 1969, when the then-Dr. Matheny
returned to create the Field School of Archaeology. Field schools were conducted under his
direction “during the summers of 1969, 1970, and 1971… [at] 42Sa863 [Three Kiva Pueblo], a
Pueblo II-III site, and 42Sa971 [Monument Village], a site of the Pueblo I period” (de Haan
1972:9). Excavation at Monument Village continued into 1973 (Janetski and Thompson 2012).
BYU conducted excavations at Cave Canyon Village from 1975 to 1978 and at Nancy Patterson
from 1983 to 1985 (Thompson 1990). In 2018, BYU returned to Montezuma Canyon and
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conducted excavations for the archaeological field school from 2018 through 2022 under the
direction of Dr. James R. Allison. 1
For my research, I compared the faunal analysis from Coal Bed Village to those of Three
Kiva Pueblo, Cave Canyon Village, Monument Village, and Nancy Patterson Village. These
sites lie within Montezuma Canyon and faunal analyses have been conducted ranging from a
small sample to a thorough, near-total examination. These sites are useful for my comparison
because they lie within the same geographic constraints and were occupied during at least one of
the periods mentioned above for Coal Bed Village (see also Wilshusen and Ortman 1999;
Wintch 1990). This will allow for a direct longitudinal comparison and provide insight into the
rise and fall of Montezuma Canyon as a whole.

1

Students from Weber State University also participated in the field school during the 2018, 2021, and 2022
seasons. New Mexico State University also collaborated with Brigham Young University during the 2021 and 2022
seasons.
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Figure 1. Map of Montezuma Canyon with Site locations added. Image courtesy of Scott Ure and James
Allison.

Three Kiva Pueblo
Three Kiva Pueblo, comprised of three kivas and fourteen rooms, also contained
significant evidence for intensified turkey domestication, including a “turkey run”. The intention
of the Three Kiva Pueblo excavation was to develop an understanding of the occupation timeline
and of how this influenced the formation of the different components. The excavation revealed
that the site was “inhabited, abandoned, and reoccupied during at least three separate time
periods” (Miller 1974:126).
Three Kiva Pueblo sits just off the main road on a wide, open section of the canyon
bottom halfway between Coal Bed Canyon and Monument Canyon. The surrounding area is
6

sparsely populated by greasewood, which would have provided an environment that could have
sustained cottontail populations, but when cleared for agriculture, the deforestation would have
caused a decrease of cottontail and an increase in jackrabbit. However, it should be noted that
without pollen analysis, it is difficult to guess at what the vegetation looked like during the
Puebloan period at any of these sites (see also Wilshusen 2018). These observations about
modern vegetation should be used for reference only. Three Kiva Pueblo was excavated from
1969 to 1972 and is almost entirely late Pueblo II and early Pueblo III, but there are three
components of the site which date to late Pueblo I to early Pueblo II. The site consists of “…a
compact rectangular pueblo of 14 rooms surrounding a single kiva... The presence of at least two
earlier kivas, extensive remodeling and reuse of rectangular rooms, and the use of abandoned
rooms for trash disposal by the latest site residents reflect episodes of intensive use of the same
small space” (Janetski and Thompson 2012:76). A total of 2,705 faunal remains, including a
small portion of eggshell, were analyzed.
Cave Canyon Village
Cave Canyon Village (42Sa2096) was excavated by BYU from 1975-1978 (Janetski and
Thompson 2012) and was specifically chosen because the cultural components were “separated
spatially from each other” (Christensen 1980:3) instead of overlapping, as so many of the other
22 villages in the canyon are. Additionally, “surface indications pointed to a village occupied
continuously from Basketmaker III through Pueblo III, with each component distinct from the
other. This made the village very attractive for excavation” (Christensen 1980:4).
Cave Canyon Village lies at the bottom of the canyon about halfway between Monument
Village and Nancy Patterson Village, almost directly at the junction of Cave Canyon road and
Montezuma Canyon road. A Basketmaker III component lies up on the slope of the canyon. It is
7

similar in vegetation to Monument Village in that the surrounding area is sparsely covered with
grass which would be an environment conducive to jackrabbit. The nearby drainage, which has
also experienced severe erosion in the past 50 years, is populated by a thin line of greasewood.
The site has occupation periods of Basketmaker III and early Pueblo II (Janetski and Thompson
2012:74). The number of bones analyzed from the Basketmaker period amounts to 1,433, and the
number of bones analyzed from the Puebloan period totals 1,085 (Janetski and Thompson
2012:82; see also Harmon 1976, 1977a, 1977b; Nielsen 1978).
Nancy Patterson Village
Nancy Patterson Village (42Sa2110) was excavated from 1983 to 1986, directed by Joel
C. Janetski (Janetski and Thompson 2012) and funded in part by the Nancy Patterson Company
Limited Partnership (Wintch 1990). The Nancy Patterson project was originally designed to
excavate and study two aggregations within the site and compare them (Wintch 1990; see also
Hurst 1985; Whisenhunt 2021). These occupations, from Pueblo I to early Pueblo II and middleto-late Pueblo III, recovered faunal remains which were analyzed by Charmaine Thompson
(1990) for her master’s thesis.
Nancy Patterson Village sits at the junction of Montezuma Canyon and Cross Canyon.
The site has two sets of archaeological ruins: one on the square mesita top, and the other on the
canyon bottom. The surrounding area is more densely covered with greasewood than the other
sites, which would have been well suited for jackrabbit populations. The site “was occupied,
perhaps continuously, for several hundred years” (Janetski and Thompson 2012:79). The total
number of bones analyzed as of 2012 were 6,450, including eggshell (Janetski and Thompson
2012).
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Coal Bed Village
Coal Bed Village is a Basketmaker III- and Pueblo I-III-era site in Montezuma Canyon,
about a 30-minute drive from Blanding, Utah. The site consists of a mesita formed by the
junction of Montezuma Canyon and Coal Bed Canyon. The mesita has three tiers, all of which
contain archaeological remains. The surrounding canyon bottom is densely covered by
greasewood, which is well suited to cottontail populations. When the site was photographed in
the late 1800s, parts of the canyon bottom had been cleared for agriculture. Excavation
conducted by BYU found corn and beans, which indicates that the surrounding canyon bottom
had been cleared for agriculture during the Puebloan period, which would have destroyed the
natural habitat for cottontail and encouraged jackrabbit populations instead. This is true for all of
the sites within Montezuma Canyon. The BYU 2018-2022 excavations focused on tier three and
sifted material using ⅛-inch screens, capturing smaller faunal bones than the other sites, which
used ¼-inch screens (Janetski and Thompson 2012:76). (See Figure 2 for site map.) This may
have caused my analysis to contain more small bone fragments that were unidentifiable beyond a
genus level compared to the other sites. 2 The Basketmaker III contexts are located in the middle
of the site (see Figure 2), and the Pueblo II contexts are located primarily on the western half of
the site under Pueblo III contexts (see Figures 2 and 4). Pueblo III contexts are present on both
the eastern and western portions of the site (see Figures 2 and 3. Although the excavation was
aimed at exploring middens, almost every excavation area ended up revealing a structure. This is
not surprising considering the periods of occupation and heavy use of the site.

2

Three Kiva Pueblo and Monument Village were excavated using ¼ inch screens (Janetski and Thompson 2012:76).
Cave Canyon Village also used ¼ inch screens, as did Nancy Patterson Village in places expect for near the floors
and other ‘significant’ contexts, at which point excavators switched to 1/8 inch screens (Dr. James Allison, personal
communication, 2022).
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Figure 2. Site map of Coal Bed Village. Relevant excavation areas are marked in green. Image courtesy of
Scott Ure, Marion Forest, and James Allison.
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Figure 3. Map of western edge of Coal Bed Village. Relevant excavationa areas are marked in green.
Image courtesy of Scott Ure, Dr. Forest, and Dr. Allison.
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Figure 4. Map of eastern edge of Coal Bed Village. Relevant excavation areas are marked in green. Image
courtesy of Scott Ure, Marion Forest, and James Allison.

Monument Village
Monument Village sits at the junction of Montezuma Canyon and Monument canyon,
between Three Kiva Pueblo and Cave Canyon Village. Like Three Kiva Pueblo, Monument
Village sits just off the road on a wide, open section of the canyon bottom. The surrounding area
is sparsely covered with grass, which would be conducive to jackrabbit populations. The nearby
drainage bottom has cottonwood and willow trees. However, the drainage bottom has been
severely eroded over the past 50-70 years and does not reflect the level at which the drainage
12

bottom would have been during the site’s occupation (personal conversation with Dr. James
Allison, 2018). The site consists of a few possible Basketmaker III features, with most of the
features in the “…large, multi-component village…” coming from Pueblo I and III periods
which was excavated from 1969-1973, (Janetski and Thompson 2012:76). A total of 1,442 faunal
bones were analyzed, all coming from early Pueblo I features (Janetski and Thompson 2012:84;
see also Pollock 2011).
Sites in Colorado
In addition to comparing the faunal remains in Montezuma Canyon, I have also chosen to
include and compare the faunal remains from two sites in Colorado. The Sand Canyon and
Yellow Jacket Canyons are neighboring canyons with large pueblos and have had a very
thorough faunal analysis conducted. The geography, elevation, and latitudes are similar between
Sand Canyon and Montezuma Canyon. I believe this will provide interesting insight into Muir
and Driver’s (2002) hypothesis that larger sites control access to larger game. In this section, I
will describe the Colorado sites and give a brief overview of the faunal analysis.
Yellow Jacket Pueblo (5MT5)
Yellow Jacket Pueblo is a site 14 miles northwest of Cortez, Colorado, and sits at 6800 ft
(2072 m) at the confluence of two canyons. The site is the largest in the Northern San Juan
Region at approximately 100 acres (Ortman et al. 2000). The nearest water sources can be found
in the two canyons that form the borders of the site along the east and west (Crow Canyon
Archaeological Center 2003). The site has been of interest to archaeologists since it was first
visited in 1859 by the Macomb Expedition (Crow Canyon Archaeological Center 2003). It was
first excavated by Western State College’s field school in 1931, which explored the Great Tower
Complex. Some of the site was destroyed by road maintenance workers in the 1940s, and various
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surveys and excavations continued at the site for the next 60 years (Crow Canyon Archaeological
Center 2003). Intensified excavation was conducted by the Crow Canyon Archaeological Center
(CCAC) from April 1995 through October 1997; methods included the utilization of ¼ inch
mesh screens during excavation, and all non-architectural artifacts were collected. There was no
surface collection conducted beyond excavated units (Crow Canyon Archaeological Center
2003).
According to survey and excavation work conducted by Crow Canyon, Yellow Jacket
Pueblo contains at least “42 roomblocks (containing approximately 600 rooms), 192 kivas, one
great kiva, 18 towers, one bi-wall tower-kiva, five dams, and a large reservoir.”
Stratigraphic evidence suggests that Yellow Jacket Pueblo existed as a village for a
century or more before Castle Rock and Sand Canyon pueblos began. Additionally, the village
was occupied continuously, or near continuously, from 1100 CE until the late 1200s CE, as
evidenced by Mesa Verde Black-on-white pottery assemblages within several roomblocks, and
non-cutting tree-ring dates placing the construction of the Great Tower Complex in the 1250s
(Ortman et al. 2000).
Early excavations in Sand Canyon suggested that Pueblo III villages formed in a
consistent manner and rather rapidly; however, further data collected at Yellow Jacket Pueblo,
Woods Canyon Pueblo, and Hedley Site Complex, along with data from Castle Rock and Sand
Canyon pueblos, suggest that the villages were not as consistent in their early development, but
these sites all came to exhibit the same architecture by the mid-A.D. 1200s, which Ortman et al.
(2000) suggest is evidence for a large-scale social reordering.
Faunal analysis began with Muir (1999) and continued for several years (Ortman et al.
2000; Muir et al. 2011a; Muir et al. 2018a) Bones broken as a result of excavation or after were
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reconstructed to the best of the authors’ abilities, but any bones with breaks that occurred
previous to excavation were not reconstructed in an effort to preserve natural or cultural
taphonomic processes. The bones were only counted as identified if the exact skeletal element
could be determined. Therefore, categories such as “long bone” or “flat bone” were considered
general element categories and were classified as “unidentifiable”. “This requirement ensures
that analyses are not unduly biased by the intuition and guesswork of individual analysts” (Muir
et al. 2011a). Modern skeletons were used to confirm species-level identifications, and “bones
were assigned to a species or genus only when all other possibilities had been examined and
ruled out on the basis of morphology and size” (Muir et al. 2011a).
These methods were utilized at both Yellow Jacket Pueblo and Sand Canyon Pueblo.
A total of 9,132 bones were collected during excavation, 3,939 of which were identified
to element and species level. 200 bird shell fragments were also recovered but were not included
in the faunal analysis report and discussion of Muir et al.’s (2011a) article (See also Muir et al.
2018a). A total of 28 different mammal species, nine distinct bird species, one fish species, and
two reptile species were present at the site. Mammal bones account for 69.0 percent of the
recovered specimens, while bird account for 30.8 percent. However, the Muir et al. (2011a)
caution that ‘large bird’ is most likely turkey. Similarly, artiodactyl remains are most likely deer,
bighorn sheep, or pronghorn antelope.
Lagomorphs are the most common mammal from the assemblage at 54 percent of the
total NISP. Cottontails are the majority while jackrabbits are represented by a much smaller
amount (Muir et al. 2011a; Muir et al. 2018a). Rodents represent 24 percent of the mammal
specimens, including deer mice, voles, rock squirrel, prairie dog, beaver, and porcupine. 2.4
percent of the mammal species is comprised of Carnivora, such as dog, wolf, fox, lynx, and
coyote. Artiodactyl remains comprise less than 9 percent of the mammal species, which is
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surprising for the time period and size of the site, and are comprised of deer, pronghorn antelope,
bighorn sheep, elk and domestic cattle. Deer were the most abundantly identified (Muir et al.
2011a; Muir et al. 2018a). Turkey or ‘large bird’ comprise 90 percent of the bird assemblage,
with the authors suggesting that most of the large bird bones are likely turkey.
For the purposes of intrasite variation and spatial comparison, ‘large bird’ and turkey
were lumped together. Most of the assemblages consist of turkey and lagomorph remains,
“accounting for more than 80 percent of the identified remains in all blocks” (Muir et al. 2018).
Two blocks contained higher percentages of artiodactyl remains than the rest of the site, which
are believed to be associated with the late Pueblo II period. The rest of the site, which is
associated with mid-to-late Pueblo III occupations contain between 6.5 and 14.4 percent
artiodactyl bones out of the assemblage of major taxa. Muir et al. (2011a) note, however, that the
Great Tower Complex does contain the most out of Pueblo III-associated features. A similar
pattern has been identified at Sand Canyon Pueblo (Muir et al. 2011a; Muir et al. 2018a; Muir
1999).
However, there is no obvious spatial or chronological variation in the frequencies of
turkey and lagomorph bones throughout the site, suggesting that they were utilized broadly and
equally by the site’s inhabitants, though there is a slight difference in structural verses
nonstructural contexts. Turkey remains are more abundant in nonstructural contexts (42.1
percent) when compared with structural contexts (32.7 percent). This pattern proved to be the
opposite for artiodactyl and lagomorph remains. 12.0 percent of artiodactyl remains were
recovered from structural contexts, while only 6.8 percent were recovered from nonstructural
deposits. Similarly, 55.3 percent of lagomorph bones were recovered from structural contexts
and 51.0 percent were recovered from nonstructural contexts. Muir et al. (2011a) suggest that
16

this is evidence for storage and disposal consistent with the daily use refuse at other Ancestral
Puebloan sites in the region (Muir et al. 2011a; Muir 1999; see also Muir et al. 2018a). Muir et
al. (2011a) also suggest that differences in lagomorph and turkey depositional locations could
reflect gender roles, value, spiritual associations, abandonment rituals, and storage.
The relative equality of utilization for these three major taxa across the site as a whole is
interesting when coupled with Jeannette Mobley-Tanaka’s (2005) argument that there was a
definite delineation in relations between members of the Yellow Jacket Community during the
Pueblo III period, as evidenced by exchange relationships and temper acquisition. If MobleyTanaka’s (2005) argument is correct, then the inhabitants at the smaller and larger blocks were
not strongly interconnected, but still had equal access to the same faunal sources, as evidenced
by Muir et al.’s (2011a) faunal analysis. The ritualistic contexts of faunal remains in kivas,
specifically that of artiodactyl remains, supports Mobley-Tanaka’s theory that interaction
between the larger and smaller blocks of the site did occur in “limited ritual or integrative
contexts” (Mobley-Tanaka 2005:160).
Sand Canyon Pueblo (5MT765)
The Sand Canyon Pueblo was first described by John Strong Newberry in 1859, who
described the largest mound as “nearly 100 feet square, once substantially built of dressed stone,
now a shapeless heap, in which the plan of the original structure can, however, be traced”
(Newberry 1876:88). Other building mounds were located near the main pueblo, and other stone
houses were described as built up into the cliffs, with the jutting rocks serving as roofs. The
Newberry expedition hypothesized that these cliff dwellings were temporary housing structures
for men to guard over the fields. The room blocks near and within the pueblo are recorded as
being like other ruined pueblos they had encountered in New Mexico, with “a series of small
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rooms clustered together, like cells in a beehive” (Newberry 1876:88). Pottery is noted in great
quantities, “similar to that so commonly seen in like circumstances, but bearing the marks of
great age” (Newberry 1876:88) strewn about the ruins. They called the site Surouaro, a Utah
Indian word meaning “desolation” (Newberry 1876; Ortman et al. 2000:131), and Newberry
reports “certainly no better word could have been selected. The surrounding country is
hopelessly sterile; and whatever it once may have been, Surouaro is now desolate enough”
(Newberry 1876:88). Newberry even notes that, while the abandonment is certainly puzzling,
they were more confused about how anyone could have ever survived in this landscape, which
contains very little animal life, and dried streams and springs with no water source in the nearby
locale 3. Sand Canyon Pueblo lies near the middle of the Northern San Juan Region, and south of
the Yellow Jacket Canyon. It is a large site with mostly Pueblo III habitation, but evidence of
occupation since the Basketmaker III period has helped to create a chronology for the Puebloan
periods (Crow Canyon Archaeological Center 2004; see also Palonka 2012).
Sand Canyon Pueblo was first mapped by the CCAC in 1983 (Ortman and Bradley 2002;
CCAC 2004). At this time, Bruce Bradley and E. Charles Adams noticed that there seemed to be
a pattern of “architectural blocks” within the pueblo, each block associated with a central kiva
(Ortman and Bradley 2002, Adams and Duff 2004). The high ratio of kivas to rooms led the
CCAC to initially believe the site was purely ceremonial, not residential. However, work
conducted in the 1990s proved that the kiva suites were domestically occupied, probably by
households (Ortman and Bradley 2002).

3

While Newberry (1876) describes the spring as dry, Muir (1999) and Ortman et al. (2000) discuss the spring, so it
is unclear whether the spring has been dry for the past 200 years, or if it was dry during the Newberry expedition
but has since returned at the time of Ortman’s writing.
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As with the faunal remains from Yellow Jacket Pueblo, bones were only listed as
identifiable if they could be narrowed down to a specific skeletal element, and therefore
categories such as ‘long bone’ were considered general and not included in the study. Similar
methods of reconnecting specimens which had been broken as a result of excavation, and
modern skeletons were utilized for comparison. Frequency data was compiled utilizing NISP
counts, but Muir (2007) acknowledge that NISP can misrepresent certain taxa, as discussed in
the Yellow Jacket Pueblo section.
A total of 17,628 specimens were recovered during excavation, including “bone, teeth,
antler, eggshell, and ossified cartilage” (Muir 2007), but only bone and a single snail shell were
analyzed. This amounted to 10,852 specimens, while the remaining fragmented specimens were
excluded from their study (Muir 2007; Muir et al. 2011b). Mammals comprise the largest portion
of the assemblage at 63 percent, while birds made up 33.8 percent, and the remainder comprised
of “small quantities of amphibian, reptile, and gastropod” (Muir 2007) taxa. Lagomorphs form
most of the mammalian assemblage at 42 percent, rodents comprised 34 percent, and artiodactyls
less than 10 percent. Of the bird assemblage, ‘large bird’ designations and turkey combined
make up 93 percent. The rest is comprised of birds of prey and Columbiformes (Muir 2007; Muir
et al. 2011b).
Contingency, cluster analysis, and diversity techniques were utilized by Muir (1999) to
study a spatial distribution throughout the entire site (Muir 2007), which revealed a patterned
distribution of faunal remains:
The results of contingency analyses indicate significant variation in the distribution of
remains when the remains are grouped by architectural block or structure type. Patterns
of distribution were further clarified by cluster analysis, which indicates that the remains
of some taxa are distributed broadly throughout the site, whereas other are concentrated
in specific locations. [Muir 2007]
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Midden assemblages are consistently less diverse taxonomically than other contexts, with
Galliformes and ‘large birds’ found more in middens than anywhere else. The concentration of
artiodactyl bones in kivas and tower blocks “is particularly suggestive that these structures were
focal points for the processing, storage, and perhaps distribution of large-game parts” (Muir
2007). Lagomorphs are found evenly across the site, and artiodactyl remains are most
concentrated in kiva and tower architectural blocks, particularly in the tower roof falls (Muir
2007; Muir 1999). Additionally, large bird bones are also clustered in some roof falls, “which
probably represent rooftop activity areas or refuse deposits” (Muir 2007).
Muir (2007) suggest that “these distributions are consistent with what would be expected
of remains that were used in domestic activities on a regular basis, whereas a more uneven
distribution would be expected of remains that were used less frequently—for example, for
special events or ceremonies.” This aligns with ethnographic data from historic Pueblos in
which turkeys and lagomorphs were meat staples (Muir 2007; Muir 1999). While ethnographic
data also documents that turkeys were ritually important in the recent past, the archaeological
data does not suggest that they were ritually or prestigiously important at Sand Canyon during
the Pueblo III period (Muir 2007). As the Pueblo III period progressed from ‘early’ to ‘late’,
turkey utilization intensifies while
the distribution of artiodactyls, birds of prey, and other wild birds become increasingly
spatially restricted within and among communities through time. These latter taxa are
initially distributed broadly throughout sites in the locality, but by the ‘late’ Pueblo III
period are found to be concentrated within specific structures at Sand Canyon Pueblo.
[Muir 1999:iii]
Muir (1999) suggests that the changes in faunal remains distribution is evidence of “significant
social and economic reorganization” (Muir 1999:iii) as a result of aggregation to the Pueblo. As
competition for resources increased, Muir (1999) argues that communal ritual events encouraged
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group unity and identity, and aggregation. This aggregation reduced subsistence failure risk and
pooled labor and resources.
Here, as at Yellow Jacket, artiodactyl remains are found in highest concentrations within
towers. It is interesting to note that “particularly high concentrations” (Muir 1999:107) were
found on the roofs of the towers. Also like the analysis from Yellow Jacket, lagomorph remains
are distributed relatively equally throughout the site while “concentration of Galliformes and
‘large bird’ (presumably primarily consisting of turkey) remains” (Muir 1999:107) were found
mainly in midden deposits.
Ritual and Domestic Refuse
Muir (1999) suggests that faunal utilization can be divided into ‘daily or domestic refuse’
categories, which Muir (1999:107) defines as “assemblages of animal remains primarily
resulting from the use of animals as food, and raw materials for clothes,” and ‘ritual refuse’,
which is defined as “assemblages that appear to represent accumulations of bone primarily
resulting from processing or consumption of animals during observances of rites or ceremonies
and use of animals as raw materials for costumes, instruments, or ‘props’ during such activities”
(Muir 1999:107-108; see also Potter 1997 ).
Refuse associated with domestic activities should be found across the site, “particularly
within courtyards, roof tops and abandoned structures, with the highest concentrations occurring
within refuse midden deposits located near or immediately adjacent to the source of the debris”
(Muir 1999:108). Refuse associated with ritual activities should include animals obtained during
communal hunting activities, such as deer hunts or lagomorph drives. Additionally, animals may
be ritually disposed of, such as “head of game animals… displayed on roof tops after communal
hunts, while the remainder of the carcass was disposed of outside the pueblo” (Muir 1999:109).
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The faunal remains excavated from the middens are consistent with the prediction of domestic
refuse, with a high percentage of Galliformes and lagomorphs. The small number of taxa in
domestic deposits indicates a lack of faunal subsistence diversity. Some of the ritual refuse,
however, did not meet expectations. Muir (1999) hypothesized that, if modern ethnographic
examples of meat distribution could accurately predict those of the Ancestral Puebloans, then the
data should show that society heads, hunters, and general community members would have
different shares of the ritual animals. This
should produce unnatural and disproportionate distributions of skeletal elements
throughout the site. Specifically, if the ‘tower blocks’ acted as focal points for
redistribution of artiodactyls within Sand Canyon Pueblo, notable differences in element
frequencies between these blocks and the remainder of the pueblo may be expected.
[Muir 1999:114]
Nevertheless, the data did not support this hypothesis and the element distribution of artiodactyl
remains was fairly even across the Sand Canyon Pueblo site.
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2

Methods and Theories

Introduction
When zooarchaeology was first introduced to the field of archaeology, ‘early man’ sites
were frequently determined based on the presence of paleofauna found with human artifacts. The
faunal remains were identified during this time by zoologists and paleontologists in the 19th-20th
centuries, and the interpretation was in biological terms (Brewer 1992:196). Later, faunal
analysis became much more than simple identification; the bones offered a wealth of knowledge
waiting to be interpreted (see also Driver et al. 2011). During the rise of processual archaeology,
faunal remains came to be seen as part of an anthropological record, not just an archaeological
record. Anthropological theory, such as behavioral analogies, needed to be applied to this
archaeological record in order to better interpret the data (Brewer 1992:199). Systems
approaches became a large part of understanding faunal data: how did people acquire the animals
they subsisted on, where did they hunt, and what strategies did they use? Analogy provided a
useful tool to recreating past systems through comparison: “The principles of uniformitarianism
and analogy used by paleontologists and zoologists working within the culture history paradigm
were easily adopted by anthropologically trained archaeologists specializing in
zooarchaeology…” (Brewer 1992:200).
As zooarchaeology has grown, it has become apparent that standardization of terms and
methods needs to be adapted for accurate interpretation. Here, I will examine some issues
23

analysts face when trying to quantify faunal assemblages, mainly in terminology such as MNI
and NISP, and then different quantifying methods that can be used.
Common problems in quantifying faunal analysis
Since the growing interest in faunal analysis, quantification, and interpretation began in
the early 1900s, the list of methods and terminology has grown exponentially “without much
attempt at elimination of overlap, and many have been presented without clear definition”
(Casteel and Grayson 1977:235). 4 As faunal analysis grew internationally, the muddled terms
and methods continued to cause confusion, and it was apparent that some form of standardization
was necessary. In an effort to identify the different terminology that was utilized by various
analysts, Richard W. Casteel and Donald K. Grayson compiled a list of over 200 terms and their
definitions by the late 1970s (Casteel and Grayson 1977:236-237). Since that time, the list has
continued to grow, in spite of their call for standardization (Lyman 1994). Although new
definitions may be required as new techniques and methods continue to be developed within
faunal analysis, Casteel and Grayson propose four steps to reduce overlap and ensure that terms
are used consistently:
…(1) explicit definition of new terms, allowing their operationalization by the reader; (2)
literature search when defining new terms and abbreviations in order to avoid
redundancies and confusing overlap in usage; (3) referencing explicit definitions when
utilizing previously defined terms; and (4) meticulously specifying the mode of
application of previously defined terms (Casteel and Grayson 1977:239).
Once terms are defined, accepted, and used consistently, the quantification and interpretation can
begin, but interpretation must be made with the depositional processes in mind. “Moving toward
such levels of interpretation rests on the assumption that human actors produced the aggregate
evidence” (Gifford-Gonzalez 2018:369). The formation of faunal assemblages are not just made

4

Additionally, ability and confidence in identification is different between every faunal analyst, even those with
years of experience and doctoral training (Gobalet 2001; Wolverton 2013).
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by one human or one group; other humans, animals, and weathering may affect assemblages and
thus ‘multi-agent accumulations’ can be difficult to interpret. For these multi-agent
accumulations, “vertebrate taphonomists’ analytic approaches are valuable resources…”
(Gifford-Gonzalez 2018:369, see also Blumenschine 1986, 1991, and 1988; Greyson 1973, 1979,
and 1984; Hoffman and Hays 1987; Watson 1972 and 1979). The analyst must decide what is
relevant evidence to identify multiple actors, decipher the depositional processes, and take these
things into account while applying terminology and quantifying methods.
Terms and definitions have grown considerably since Casteel and Grayson’s 1977 article,
but this has only added to the ambiguity and confusion that they were trying to overcome.
Number of Identified Specimens (NISP) and Minimum Number of Individuals (MNI) are the
most commonly used terms in zooarchaeology, and their definitions and purposes are generally
agreed upon (Lyman 1994:38, Greyson 1984). While they are useful for measuring abundance
and ratios, analysts will frequently use NISP and MNI differently, which can cause faunal data to
be misrepresented or misunderstood (Brewer 1992:209).
NISP is used to count each individual bone fragment that has been identified, but it
comes with various problems. A single element, such as a deer metacarpal, may be broken into
several pieces through various processes (such as marrow extraction and tool creation); “NISP
essentially assumes that all elements are equally affected by breakage” (Brewer 1992:209).
Analysts use NISP to reflect the various alterations bones may go through in the depositional
process: “A butchering technique that partitioned the bones of large mammals into more pieces
than the bones of small ones… would provide specimen-per-taxon counts that reflected
butchering techniques more than they reflected the numbers of the animals that contributed to the
fauna” (Greyson 1984:21; see also Thomas 1969). Different bones from different animals can be
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identified to varying degrees; small rodent bones, or fragments of the bones, may be difficult to
identify to a species level, whereas the bones of larger animals, such as artiodactyls, may be
identifiable even in fragments (Brewer 1992:209, Greyson 1984:21). However, the collection
techniques used during excavation can have a large impact on NISP counts; a 1/8-inch screen
will collect more than a 1/4-inch screen, and floatation will collect even more microfauna than
the 1/8 inch screen. In my own time during field school, the collection techniques that I was
instructed to follow were different depending on which crew chief I worked under: one crew
chief collected all bone fragments found during surface collection, even microfauna, while my
crew chief had us discard bone fragments that were smaller than an inch in length. 5 This example
of various collection techniques has an impact on NISP counts and the ratios of small and micro
mammals to medium and large mammals. Muir (et al. 2011a) identified issues with NISP in their
own analysis;
NISP counts represent the total number of specimens that can be positively identified as
belonging to a particular taxon. This method has a number of potential problems. In
particular, NISP data will overrepresent taxa with (1) greater numbers of elements; (2)
greater degrees of fragmentation; or (3) higher rates of recovery. Furthermore, NISP
counts will produce artificially inflated sample sizes. NISP data have been used here to
allow direct comparison to faunal data produced by other researchers, but they do not
provide a particularly precise estimate of taxonomic abundance.
Because of the problems associated with NISP, MNI is used more frequently for
taxonomic comparisons (Brewer 1992:210). It is usually counted by pairing specific elements,
left and right, within a given taxon and using the higher count of the two to estimate MNI.
Differences in age, size, and epiphyseal fusing are take taken into account as well (Peres 2009,
Greyson 1973). Deciding how to group the specimens in order to estimate the MNI is an

5

This direction from one crew chief was contrary to explicit instructions given to us by the head of the excavation,
Dr. Allison.
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important consideration that can greatly alter the numbers. The bones can be separated by the
arbitrary excavation levels, natural stratum layers, excavation area, or the site as one large
aggregate (Greyson 1984:36, Peres 2009). MNI was originally introduced to archaeology so that
potential meat weights could be calculated, based on concepts of what was ‘usable’ meat for any
specific taxon. This, of course, is up for cultural interpretation and bias on what people utilizing
the animals considered to be ‘usable’ (Brewer 1992:218; see also White 1953). Another option
for understanding the taxon present in a given faunal data is bone weight. However, bone weight
to meat weight calculations come with their own set of challenges (Brewer 1992:218). The
ancient meat weight is estimated based on modern comparison with similar animals, but issues
can quickly arise when combining different elements: “Simply put, meat weight complied from
ten kilograms of femora does not represent the same amount of meat as ten kilograms of
phalanges” (Brewer 1992:218). Consequently, comparing the weights of bones from an
archaeological site to a curve compiled from weighing a series of modern complete skeletons is
an invalid procedure” (Brewer 1992:218-219). To be the most accurate, the bones being weighed
would need to all be from the same elements of the animal—deer femur bones, for example.
Of particular interest to Muir (1999) and Ortman et al. (2000) was the depositional
process, which they argued was key to understanding how faunal was utilized at a site. Muir et
al. (2011a) state four main processes which cause faunal remains to occur at archaeological sites;
(1) death of domesticated animals raised on the site by humans; (2) killing of trapped or
hunted animals transported to the site by humans; (3) transport of dead animals to the site
by nonhuman predators or scavengers; or (4) natural death of wild animals that lived and
died on the site. Whereas the first two processes relate directly to the human occupation
of the site, the latter two may be independent of human occupation and thus unrelated to
cultural activities; they may occur before, during, or after occupation of the site. [Muir et
al. 2011a]
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Element frequency is impacted by butchering techniques and the size of the animal; more
portions of larger mammals are more likely to be left at butchering sites while smaller mammals
are more likely to be brought back whole, but then disarticulated and distributed throughout the
site during butchering, cooking, eating, and depositing.
My analysis has been conducted using the methods preferred by Dr. Janetski and
described in the museum analysis handbook compiled in part by Brad Newbold. This includes
identifying elements to species level if possible, or to levels such as small or medium mammal,
or small artiodactyl if further identification is not possible. As much as possible, I have recorded
side, sex, breakage, burning, weathering, butchering, or other modifications. I have weighed all
bones to a gram level. Although Muir’s analysis of bones from Sand Canyon and Yellow Jacket
Pueblos does not include long bones that were only identified to a size level (such as small
artiodactyl or large mammal), I feel that there is a lot of data that is lost by excluding these sets.
This is especially true for the faunal remains from Coal Bed Village, which are highly
fragmented. Thus, in my thesis I will discuss how the analysis is impacted by focusing only on
the specimens identified to an element level, and how it changes by including the long bone
fragments as well. These will both be compared to the faunal analyses conducted by Muir and
Driver (2002), and the results of the faunal analysis conducted within Montezuma Canyon by
Thompson at Nancy Patterson, and students under the direction of Dr. Janetski for the remaining
sites. In addition, it is important to note that the Museum Handbook categorizes turkeys as
‘medium bird’ and deer as ‘small artiodactyl.’ Because of this, the terminology of Montezuma
Canyon, Sand Canyon, and Yellow Jacket Canyon are different. I have adjusted for this in my
analysis and comparative percentages.
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Indices
In addition to NISP and MNI, I will utilize standardized indices commonly used in
Southwestern archaeology to determine changes in faunal utilization and infer changes to the
environment and habitat conditions. The first is the lagomorph index, which determines the ratio
of cottontails to jackrabbits, and is calculated as
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
“A ratio of 1.00 means all lagomorphs in a sample are cottontail, whereas a value of 0.00

indicates all the lagomorphs are jackrabbit” (Badenhorst and Driver 2009:1835; see also Driver
and Woiderski 2007)
The artiodactyl index follows a similar formula:
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
Since lagomorphs (cottontails, jackrabbits, and indeterminate lagomorphs) and artiodactyls are
both common sources of meat in the Southwest, the index is useful to calculate changes in

hunting practices; “An artiodactyl index of 1.00 indicates a sample without any lagomorphs,
whereas an index of 0.00 represents one without any artiodactyla” (Badenhorst and Driver
2009:1835).
The turkey index follows a similar formula:
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
“An index value of 0.00 indicates a sample without any turkey or indeterminate large birds,
whereas a value of 1.00 indicates that these are present but there are no lagomorphs in the

sample. The index has been used to evaluate the extent to which communities relied on turkeys
for food as opposed to small wild game” (Badenhorst and Driver 2009:1836).
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These indices are particularly useful when applying the Marginal Value Theorem (MVT)
from environmental ecology, as suggested by Ellyson et al. (2019). MVT is a patch use model
that incorporates travel costs, resource depression from utilization within the patch, and assumes
that overhunting or changes to animal behavior may be seen through the decline of foraging
efficiency. This allows us to estimate how much time was spent by these hunter-gatherer-farmers
for locating and obtaining faunal resources. Ellyson et al. (2019) suggest that the artiodactyl
index will be greater in the earlier periods, peeking in the PII period, before becoming unusable
in the PIII-TPIII period because of the lack of artiodactyl data. This is caused by resource
depression from over hunting, habitat destruction, and increased social strain (Ellyson et al.
2019; Badenhorst and Driver 2009; see also Gremillion 2002). In contrast, the lagomorph and
turkey indices provide valuable information about strain on resource patches as humans
intensified their subsistence on these protein sources. The Optimal Foraging Theory (OFT), as
seen through prey selection models, “assumes that prey distribution is not patchy, but random,
such that foragers have an equal chance of encountering any prey type” (Ellyson et al.
2019:363). Therefore, the rates of smaller pray will increase when the larger, and higher ranked
prey, decrease. This evidences “a reduction in foraging efficiency” (Ellyson et al. 2019:363, see
also Gremillion 2002; Keene 1983; Wood and Wood 2006). Prey models are not entirely
effective, but a patch choice model may be a better alternative. This assumes that the region is
divided into ‘patches’ with higher and lower ranked prey. When the average net returns decline,
the foraging scope is broadened to include patches with lower ranked prey. This shift also
indicates decreasing efficiency in foraging (Ellyson et al. 2019:364). Prey in similar categories
(such as cottontail and jackrabbits or deer and elk) would appear in the same patches. Within the
same patch, cottontail would be considered small prey and therefore smaller value, whereas
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jackrabbit would be the larger, higher value. This applies to deer and elk as well. “We conceive
of patches by using categories that reflect two types of differences—one reflects a difference in
procurement strategy by the hunter and the other a difference in habitat” (Ellyson et al.
2019:365). If there is enough strain put on the population within the patches, then it should be
visible through demographic changes in the fauna’s age, sex, or season of butchering. An
increasing amount of juvenile cottontails indicates that the population has been stressed enough
through overhunting that mostly juveniles remain, and are the next demographic to be picked off,
as seen in Ellyson et al.’s 2019 study of the McElmo Dome fauna. After this spike in juvenile
cottontails, the presence of cottontails in the fauna dropped significantly. Ellyson et al. (2019)
also observed this change in the increase of juvenile male turkey specimens in late TPIII
deposits, suggesting that the Ancestral Puebloans were culling their turkey flocks in order to
preserve the dwindling maize supplies for themselves. Simply put, the male turkeys became too
costly to maintain, even for their potential protein.
Dating
Estimating dates for the faunal remains recovered from Coal Bed Village have been
estimated through associated radiocarbon samples and ceramics.
SEM Analysis
In addition to identifying and analyzing the faunal bones, I also analyzed 32 samples of
eggshell with the use of a scanning electron microscope (SEM) to identify how long the eggs
progressed during embryonic development before the shells were broken, either by accident,
through eating, or hatching. Samples were chosen from parts of the site that could be dated
through radiocarbon and ceramic typology. In preparation, I followed the procedures laid out by
Beacham and Durand (2006). The eggshell fragments were prepared by washing in an ultrasonic
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cleaner with distilled water for roughly 3 minutes. The shells were then stuck to the SEM sample
mounts and spatter-coated with a gold and palladium mixture with the help of Michael Standing
at the Electron Microscopy Facility on Brigham Young University’s Provo campus. The
eggshells were examined at 200x, 500x, and 1000x SEM magnification. The pictures were then
compared to Beacham and Durand’s (2006) base-level analysis of modern turkey embryonic
progression. The samples were categorized into three groups based on the rate of resorption: no
resorption (NR), from the time the egg was laid to day 17 of incubation; minimal resorption
(MR), from days 18-22; and significant resorption (SR), from days 23 to hatching (28 days of
incubation).
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3

Fauna of the Northern San Juan Region

Ecology
The vegetation of Montezuma Canyon is divided into zones based on elevation points in
the canyon: the pinyon-juniper zone, the sagebrush zone, the shadscale zone, and the alluvial
zone (Thompson 1990:12-15). Ponderosa pine-oak forest (a combination of Pinus ponderosa and
Quercus gambelii) inhabits the upper end of the canyon and grades into the pinyon-juniper
woodland, which is predominantly Pinus edulis and Juniperus osteosperma. Artemisia tridentata
and Chrysothamnus spp., along with various grasses and forbes, fill the canyon bottom, whereas
the drainage bottom is “marked by a thin line of riparian woodland,” of “Populus fremontii
(cottonwood), Salix spp. (willow), the recently introduced Tamarix sp. (tamarac), and Typhus
latifolia (cattail).” (Thompson 1990:11-12)
In my research, I focused on mammal species that frequently cross these arbitrary climate
zone lines. The cottontail, for instance, are known to reside in the pinyon-juniper, sagebrush, and
shadscale zones. However, their preferred natural habitat is within the more wooded areas of the
pinyon-juniper and sagebrush. Jackrabbit, on the other hand, flourish best in habitat that is more
open and grassier. Such a habitat is often created by deforestation, which should cause the
cottontail populations to decrease and the jackrabbit populations to increase. The mule deer in
the area reside mostly in the pinyon-juniper and sagebrush zones and prefer, like the cottontail,
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the protection that the cover of the wooded zones provide. Thus, deforestation should, as with the
cottontail, cause deer populations to decrease in the study area (Thompson 1990:17-18).
Desert Cottontail
Desert cottontail (Sylvilagus audoboni) are known to reside in the pinyon-juniper,
sagebrush, and shadscale zones between 6,500 and 7,000 feet in elevation, but their preferred
natural habitat is within the more wooded areas of the pinyon-juniper and sagebrush. They
provide a valuable source of protein, have quick reproduction rates, their bones can be used for
tools and jewelry, and their pelts can be used for clothing (Jacklin 1984; Thompson 1984). They
are rarely found above 2000 meters above sea level and prefer areas with good cover. Even so,
their adaptability allows them to survive even when their natural habitat is destroyed (Grimstead
et al. 2014). Their territorial range is rather small, within meters for females and a little larger for
males (Grimstead et al. 2014). This makes them excellent resources for identifying strontium
levels to detect how far a hunter must travel to obtain food. The closer the rabbit is to the site, the
better the hunting. Rabbits sourced from great distances mean that hunting is strained and the
hunters are receiving a lower return on their calories to obtain food (Grimstead et al. 2014;
Ellyson et al. 2019).
Desert cottontail are important to the ecosystem of the desert through providing meat for
various predators and maintaining plant populations (Turkowski 1975). They are highly
adaptable and can survive without standing water during drought periods by getting their
moisture requirements from cacti, succulents, and forbs. In a study conducted by Turkowski
(1975) to better understand cottontail management in the American Southwest, stomach contents
from 97 specimens revealed that grasses formed “37.9 percent of the relative bulk, forbs 41.3
percent, and shrubs 20.8 percent” (Turkowski 1975:750), and included more than 40 different
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plant species. This adaptability creates hardy animals that can survive during intense droughts;
therefore, the greatest strain on their population is overhunting by predators.
Early in my research, I explored the possibility that the Ancestral Puebloans could have
attempted to domesticate cottontail rabbits, based on the amount of females and juveniles I
initially analyzed in the faunal remains. However, I have disproved the possibility of
domesticated cottontails and instead suggest that the increase of females and juveniles was
caused by overhunting and resource depression during the more difficult periods (see the MVT
patch theory paragraphs in the Methods section). Why were rabbits domesticated in Europe but
not in the North American continent? There is a larger diversity of cottontail species in North
America than in Europe, making breeding difficult. In addition, North American cottontail
species are more solitary and fight with each other to the death when confined, choosing instead
to nest in secluded warrens. European rabbits will naturally seek each other out and form
breeding groups in connected underground warrens that can be fenced off to create a designated
breeding group. Even so, archaeological evidence from the North and Central America suggest
that humans did attempt to manage rabbit populations and breed them, but without any success
(Somerville and Sugiyama 2021:66).
Jackrabbit
Jackrabbit (Lepus californicus) flourish best in habitat that is more open and grassier and
live in Utah up to 7,000 feet in elevation. Similar to the desert cottontail, they provide resources
of protein, skins for clothing, and bones for tools and jewelry. Their preferred habitat is often
created by deforestation, which should cause the cottontail populations to decrease and the
jackrabbit populations to increase as their habitats are at odds with each other (Jacklin 1984 and
Thompson 1990). Like cottontails, they obtain most of their water from plants and do not require
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standing water (Grimstead et al. 2014). They have limited home ranges of up to 2 square km, and
have diets similar to cottontail: grasses, forbs, succulents, cacti, and shrubbery (Grimstead et al.
2014).
Mule Deer
The mule deer (Odocoileus hemionus) in the Northern San Juan area reside mostly in the
pinyon-juniper and sagebrush zones and prefer, like the cottontail, the protection that the cover
of the wooded zones provide (Thompson 1990). They can be found in rocky uplands, forested
and brushy areas, and the chaparral and desert shrub areas as single units or small groups during
the warmer months, and larger groups during the winter months. They have home ranges that can
be as small as 1 square km if there is plenty of food, or up to 60 km in drought conditions, with
males having a larger range (Grimstead et al. 2014). Most of their daily water needs are met
through eating plants, particularly in cooler months, but in the heat of summer they do require
standing water (Grimstead et al. 2014). Deer not only serve as sources of protein and nourishing
bone marrow, but they also have a multitude of other uses that the ancient inhabitants of the
region relied upon, such as clothing from the animals’ hides, and tools such as awls, hooks, and
ladles crafted from the bone. Even gaming pieces and jewelry were made from the bone of mule
deer (Jacklin 1984). Thus, deforestation should, as with the cottontail, cause deer populations to
decrease in the study area (Thompson 1990:17-18).
Turkey
Other than dog domestication, the domestication of livestock that would eventually
become globally important emerged in three independent agricultural ‘cradles’, such as
Southwest Asia (cattle, goats, pigs, and sheep between 10500 BP and 10000 BP), China (pigs
around 10,000 BP), and the Andes (llamas, alpacas, guinea pig, and duck roughly 4,000 BP.
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Later periods of domestication occurred in the Old World between 5000 and 2000 BP (horse,
donkey, and camel), and turkey in North America by 2000 BP (Cucchi and Arbuckle 2021:6; see
also). Originally thought to be domesticated roughly 1000 years ago, current evidence suggests
that the Maya may have actively imported turkeys from southern Mexico into Guatamala and
practiced an early form of domestication as early as 300 BC (Grimstead et al. 2014:128; see also
Dirrigle et al. 2020; Thornton et al. 2012; Thornton and Emery 2015; Thornton 2016). In the
American Southwest, the earliest evidence for turkey domestication comes from the Turkey Pen
Site, dating to AD 200 (Grimstead et al. 2014).
“The efficient cognitive apprehension by hunters societies of their environment… suggest
that animal domestication was not a cognitive revolution but rather a response by some
assemblages of human-animal pairings to socioecological conditions conducive to
intensification” (Cucchi and Arbuckle 2021:7). The domestication of animals has a long history
throughout the world, and occurred independently in many locations throughout prehistory. In
North and Central America, the only vertebrate to be domesticated was the turkey (Meleagris
gallopavo), the history of which is both complex and uncertain. Thornton (2016:514) suggests
that the process included “multiple locations of domestication, ongoing use of wild turkeys
alongside domesticated flocks, potential breeding between wild and domestic populations, and a
diversity of management or husbandry techniques.” Understanding the domestication of turkeys
goes beyond evidence for selective breeding, and includes “management, provisioning, and
rearing, which we refer to as animal husbandry” (Thornton 2016:514; see also Manin et al. 2016;
Manin et al. 2018).
Domestication is described by Senior and Pierce (1989) as a symbiosis entered into by
both the humans and the animals in their care, and therefore domestication gives significant
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insight into human behavior. The domestication of bird species has a long history, and has ties to
“sport, communication, ceremony, and food” (Siegel et al. 2022:109) and the domestication
modifications may happen abruptly (in more recent times through processes of artificial
incubation and hand-raising) or gradually (e.g. changes to the environment, access to humanprovided food such as maize, selective breeding, etc.) (Siegel et al. 2022:109). Compared to
other forms of domestication, such as plants and other vertebrate animals, the domestication of
birds is relatively recent and, like many types of domestication, is a continuing process (Siegel et
al. 2022)
Archaeological evidence suggests that the domestication of turkey was gradual, and the
morphological changes would not be immediately evident, but rather appear long after the
domestication process has progressed (Thornton and Emery 2015:344). 6 Senior and Pierce
(1989) identify evidence for turkey husbandry and domestication at a site as “(1) eggshell
fragments in pens and general trash; (2) and egg clutch with unhatched turkey poults; (3)
immature turkeys; (4) mended breaks in wing and leg bones; (5) pens, especially with the
remains of droppings; and (6) identification of domestic breeds only (based on osteology)”
(Senior and Pierce 1989:249). When these lines of evidence are not available, stable isotope
analysis is the best way to identify turkey domestication (Thornton and Emery 2015:345; see
also Jones et al. 2016; McCaffery et al. 2014 and 2021; Nott 2010; Sharpe et al. 2018). As with
turkey domestication in the American Southwest and other domesticated animals throughout the
world, isotopic analysis can reveal changes in diet associated with human intervention or
captivity.

6

It was also closely tied to the spread and intensification of maize production (Merrill et al. 2009).
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Strontium has distinct characteristics and markers based on the geology; “…bedrock
lithologies of varying age have unique 87Sr/86Sr ratios due to the radiogenic decay of 87Rb to
87Sr and the initial ratio of 87Sr/86Sr at the time of mineral formation” (Grimstead et al.
2014:131). This unique Sr signature is present in the water and soil and is absorbed by plant
cellulose. When animals eat the plants or drink the water, the Sr is absorbed into the teeth and
bones. Animals with small ranges, such as cottontails and ground squirrels, will have strong and
narrow Sr signatures, whereas animals with broader ranges, such as deer or turkey, will have
wider array of Sr signatures (Grimstead et al. 2014). 7
Grimstead et al. (2014) utilized strontium isotopic analysis to identify domestication or
captivity among turkeys present in the faunal data of Chaco Canyon. Wood from Chaco Canyon
was sourced from as much as 75 km away (Grimstead et al. 2014:129). Grimstead et al. (2014)
hypothesized that if the turkeys were wild instead of domesticated, then they could have been
sourced from the same regions at the wood. To test this, they measured the 87Sr/86Sr-bioapatite
from “28 archaeological bones or teeth of turkey, deer (Odocoileus sp.), and cottontail
(Sylvilagus sp.), spanning the period from before AD 800 to after AD 1250” (Grimstead et al.
2014:130). However, the strontium results suggest that the turkeys were feeding on local plants
and insects, which suggests some form of captivity or constraint for the birds. Turkeys and deer
have very broad ranges within the region, whereas small mammals such as lagomorphs and
prairie dogs have a much smaller range. As such, Grimstead et al. 2014 concluded that the 87Sr86Sr-bioapatite levels of the turkeys were similar enough to the small mammals, which suggests
that they have similar ranges. Turkey, deer, prairie dog, and lagomorphs were chosen for

7

However, this is dependent upon the underlying geology of the region. Some regions may have similar Sr isotopes
across small or large distances. Regions with similar Sr across very large distances are not as useful for these
studies.
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Grimstead et al’s 2014 study because of their varied ranges and the potential insight they could
give for 87Sr/86Sr absorption.
The low variance in turkey strontium levels suggests that the turkeys were contained in
some way, either through pens or ties (Grimstead et al. 2014:141). The large frequency of healed
limb fractures, a phenomenon also seen at other Puebloan sites, which is evidence for protection
from predators provided by humans, and may have also have been caused by tethering, as seen
through ethnographic evidence:
“While their chicks foraged freely, domesticated turkey hens were tethered by the leg with a
piece of rope to a restricted foraging area that was moved periodically. The hatchlings would
remain close to the mother, but the mother would aggressively attempt to free herself from
the tether… The ferocious pulling and jerking from the tether most certainly caused stress
fracturing that may not completely heal between clutches, perhaps eventually resulting in a
fracture” (Grimstead et al. 2014:141).
In addition, the isotopic analysis revealed that the turkeys at Chaco Canyon experienced
increased domestication during Pueblo periods, evidenced by the increase in C4 plants in their
diet (Grimstead et al. 2014).
Bocinsky argues that more than one pattern must be used to identify the use of turkeys at
a given site or time, and that ‘domesticated’ versus ‘not domesticated’ are not useful distinctions
“given the broad variety of potential relationships between human and turkey” (Bocinsky
2011:98). He suggests instead that archaeologists focus on human agency, which “allows us to
focus on human interactions with turkey and the patterns they produce in the archaeological
record” (Bocinsky 2011:98). It is important to remember that then, as now, domestication was an
on-going process. In modern terms, this is seen as humans continue to create new ways to
improve animal husbandry, increase yields, fight diseases and bacteria, and develop new goals
for their subsistence strategies (Zeder 2012 In historical terms, this may have meant that turkeys
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were originally kept for one purpose, such as providing feathers, and later became useful to the
Ancestral Puebloans for their value as a protein resource.
Two turkey species were found in the Northern San Juan Region during the BIII-PIII
periods: (1) Rio Grande (Meleagris gallopavo intermedia) which reside near fresh water such as
streams or rivers in areas populated by brush, scrub oak, pine, and mesquite. (2) Merriam’s
(Meleagris gallopavo merriami) roost in trees and are therefore found in “ponderosa pine forests,
pinyon-juniper woodlands, and other conifer-forrests” (Grimstead et al. 2014:134; see also
Hoffman and Hays 1987; and Crawford 1992). Their desert ranges can vary anywhere from 5 to
50 km2, and can occupy higher elevations of 3000 masl (Grimstead et al. 2014:134).
Domesticated for eggs, feathers, flutes, ornaments, whistles, various tools, and meat (Conrad
2022). Toms, or male turkeys, can be two times heavier than hens, or females. This is consistent
across all turkey subspecies (Badenhorst et al. 2012:65; Speller and Yang 2016; Siegal et al.
2022).
Research conducted on aDNA reveals two distinct haplogroups; Speller et al. (2010; see
also Guan et al. 2015) suggest that H1 is a matrilineal line that originates from the earliest
examples of turkey domestication in the American Southwest, and that this line was intentionally
continued and propagated. H2 represents the ‘wild’ genetic line, suggesting that wild turkeys
were occasionally added to flocks either by capture or the stealing of eggs (Speller et al. 2010).
Although the H1 and H2 represent different maternal lines, isotopic analysis reveals that there
was no distinction between the two lines in the amount of care and feeding that was given by the
Ancestral Puebloans, even though the H2 line does not continue consecutively through the
Puebloan periods (Speller et al. 2010 and Lipe et al. 2016).
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Early evidence of turkey domestication within the American Southwest at Homol’ovi III
suggest that their function was not to provide meat, but rather served a ritual purpose. Turkey
remains are primarily found as intentional, articulated burials. The two adult males were
recovered in a stratigraphy believed to be from later in the site’s occupation. Both males were
buried about 10 cm apart on their backs, with their heads oriented “to the northeast and feet to
the southwest” (Senior and Pierce 1989:248). An adult female turkey was found with 7 complete
eggs and 14 turkey poults, roughly 4 days old at time of death. “All remains were within the
confines of a long, trough-like trench cut into the plaza sediments” (Senior and Pierce 1989:246).
The remains were found within a trench with no evidence of a burial pit. The eggs were complete
when uncovered, but due to their fragility, they broke upon excavation. The lack of a burial pit
indicates that the adult female died accidentally, and the poults “died due to lack of maternal
care. The decaying animals were probably casually covered by the people of Homol’ovi III,
although evidence for this is inconclusive” (Senior and Pierce 1989:247). Archaeological
evidence suggests that turkeys were being kept from the Basketmaker II through Pueblo I periods
but only for ritual use such as their feathers instead of food, which explains why early evidence
for turkey remains are articulated skeletons, which indicates intentional burial. (Lipe 2016:98) It
wasn’t until population increased and the reduction of available game in later periods that turkey
began to be used for food (Lipe 2016:98). It is interesting to note that the rate of survival for eggs
and poults produced in captivity seems to be lower than their wild counterparts (Senior and
Pierce 1989).
However, some zooarchaeologists have suggested that intentional breeding over the
~1600 year period of increasing intensification may have created two new subspecies, identified
by McKusick (1986) as Small Indian Domestic (SID) and Large Indian Domestic (LID).
42

McKusick suggests that the SID was used for ceremonial purposes, while the LID was bred for
size, meat, and tool production. McKusick uses an example from Gran Quivera National
Monument to argue the existence of these subspecies. McKusick suggests that the 900 SID
turkey specimens recovered from Gran Quivira National Monument in 1967, which are small
with misshapen backs and legs, are evidence of this smaller species caused by inbreeding. Senior
and Pierce (1989) oppose this, and suggest that this difference in size was caused by
environmental factors. Differences in climate and available diet may affect bird morphology;
This susceptibility may be expressed phenotypically within an individual during its
growth and development without direct change in its genome (inherited genetic code).
The variations seen in the size and morphology of prehistoric turkeys may be more a
reflection of environmental factors than of genetically distinct subspecies, breeds, or
crosses. [Senior and Pierce 1989:255].
The lack of domestic water availability combined with being bred and raised outside their natural
range. “It is possible that the small size and distinctiveness of this turkey population may have
resulted from stressful environmental and dietary conditions” (Senior and Pierce 1989:255). This
theory continues to be supported by further data on turkey remains from throughout the
Southwest (Senior and Pierce 1989). Because of this further data available from so many
Southwest sites, “Changes in the turkey population may soon be assessed in relation to climatic
data. It is hypothesized that SID turkey will be present at Casas Grandes only during times of
climatic stress, as at Arroyo Hondo and Gran Quivira” (Senior and Pierce 1989:256), and further
investigation with Montezuma Canyon is needed to see if this pattern holds true there, as well.
Evidence for penning or containing the turkeys is divided into direct evidence, such as
the presence of pen structures, layers of eggshell, dung, or feathers, and indirect evidence, such
as isotopic analysis that suggests a high C4 diet or healed injures to wing and leg bones (Conrad
2022). Relatively few examples of direct evidence, such as pens, have been explored. This is not
because of lack of evidence; rather, the evidence is buried in CRM reports and has not been
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noticed or examined due to its specific and specialized nature (Conrad 2022). Conrad (2022)
argues that, in order to fully understand how turkeys were confined and raised, we must accept
that domestic and wild turkeys probably lived side by side, or at least in the same locality.
Early Spanish accounts depict turkeys being kept at the back of cliff dwelling caves in
pens, with no mention of any turkeys running free. Ethnographically, turkeys were and continue
to be valued for their meat and feathers, which can be used for blankets and ceremonies.
Ethnographic data varies for different groups about their practices in capturing, rearing, or
utilizing the birds. Although descriptions are given of horse and sheep corrals, and even cages
for eagles, among the Zuni Pueblo, details about turkey pens are scarce (Conrad 2022:632). Pens
can be identified through the localized presence of turkey dung, which will be soft, crumbly, and
yellowish brown, or turkey droppings, which are more solid but rarely survive deposition. Water
bowls are occasionally present within these enclosures, and eggshells may also be recovered,
indicating that the eggs were hatching on site. Eggshells can be examined using a scanning
electron microscope (SEM) to identify genera and species and to which point the egg developed
before the shell was cracked, based on the shell’s microstructure and the mammillary gland’s
cone shapes (Lapham et al. 2016; Beacham and Durand 2006). As the embryo absorbs the
calcium in the shell, the shape of the cone structures changes at a measurable pace (Lapham et al.
2016; Beacham and Durand 2006).
Conrad (2022:624) suggests that pens could have been created through “reuse of
abandoned pit houses or surface rooms, or creation of pens within villages, plazas, or elsewhere.”
Evidence for a turkey pen or enclosure for very young or maimed birds was uncovered at Pocket
Cave (Conrad 2022:635), with wooden slats for walls but no evidence for a roof. Similar
examples exist at other sites, such as Broken Flute Cave, which included “a basket
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approximately two-thirds filled with turkey feathers, cordage wrapped with split turkey feathers,
and possible turkey bone awls and/or whistles.” (Conrad 2022:635). Tseahatso Cave contained a
turkey carcass, intact with feathers, with a broken and splinted leg along with roughly 300
naturally mummified turkeys (Conrad 2022:635).
Evidence of turkeys buried with splinted legs, cordage still tied to the tarsometatarsal,
suggest that tethering was a viable option. Their ritual significance is proven through the
intentional interment of turkeys within the burials of humans of multiple ages and both sexes
(Conrad 2022:640). Sites with collections of eggshells but without turkey excrement suggests
that the eggs were either gathered from the wild for immediate use, or that the pens were cleaned
and the dung removed, perhaps for use as a fertilizer for the crops (Conrad 2022:647). However,
as Conrad (2022:647) points out, “it is difficult to hypothesize… why dung and droppings may
be moved or cleaned but not eggshells from these contexts. The ephemeral or decomposed nature
of turkey dung/droppings, and thus challenge of preservation and identification, may be
influencing this record.” McNeil (2022) suggests that, because turkeys are capable of imprinting
in a manner similar to ducks, small flocks may not have needed dedicated enclosures or tethering
because they would instinctively stay close to the humans they imprinted on. Ethnographically,
this suggests female Ancestral Puebloans, because they were the primary caregivers of the
flocks. “Gendered readings of the archaeological record in the American Southwest reveal the
close relationship between turkey husbandry and women caregivers from Basketmaker II to
historic times across the entire northern Southwest region” (McNeil 2022:22). Turkey diets were
similar to their human caregivers because the women were feeding the turkeys their table scraps.
This added to their strong bond (McNeil 2022).
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16th century European explorers recorded some details about the Puebloan peoples and
their lifeways, but they were frequently overexaggerated or embellished (Chase 1993). Early
explorers recorded animals in terms familiar to the European continent: lions, tigers, bears,
porcupines, deer, cattle, giant sheep with large horns, and leopards. Archaeological evidence has
produced the “remains of bears, porcupines, deer, bighorn sheep…” (Chase 1993:47) but not
cattle, tigers, or lions. These were most likely the closest the Europeans could come to describing
bison, bobcat, and mountain lions. Some early accounts of Puebloan communities by European
explorers record that the Puebloans did not eat the birds, but rather kept them for their feathers,
which the archaeological record of these communities supports for this time (Chase 1993:48, see
also Beaglehole 1936).
Turkeys remained an important part of ceremonial processes in Puebloan culture until the
17th century, at which time domesticated turkeys in the American Southwest disappeared due to
“the Spanish encomienda, or tithing system, which placed heavy demands on already strained
Native maize and clothing (manta) resources” (McNeil 2022:19). Franciscan demands on Native
labor for the production of cotton or wool textiles also drew away Native energy and made
sustaining their previous lifestyle impossible. At the same time, there was a cultural resistance on
the part of the Natives, who absorbed Franciscan religious folktales and remade them in their
own culture, such as the ‘turkey girl’ tales (McNeil 2022:19, see also Borck et al. 2015). After
the European contact, the Puebloans that remained in the region were forced to give up their
traditions and religious lifeways, including the use of turkey feathers for ceremonial use. During
the Puebloan revolt in the late 1600s, a revitalization of culture took place, frequently
encouraged by stories of ‘The Turkey Girl’, which represented a return to their old ways of life
and the connection between turkeys and the Puebloans’ ancestors (McNeil 2022).
46

In early Basketmaker II sites, there is strong evidence for turkey domestication but not
very much evidence for the Ancestral Puebloans utilizing the turkeys for meat. Instead, it is most
likely that the birds were kept to provide feathers for ceremonial and textile purposes.
Blankets were an important part of life in the cold winter months and chilly summer
nights in the Southwest, and archaeologists (Lipe et al. 2020) suggest that every individual
within the Ancestral Puebloan communities would have had a blanket, and that blankets were
made for small children and used in burials of individuals of all ages. Unfortunately, very few
specimens have survived to the present day. Lipe et al. (2020) were given access to a surviving
blanket on display at the Edge of the Ceders museum in Blanding, Utah, in 2015 and 2018. Their
examination revealed that approximately 11,550 feathers were needed to create a blanket 99 X
108 cm, wrapped around over 180 m of cordage made from yucca fibers (see also Lipe et al.
2011). This would have necessitated feathers be gathered from 4 to 10 turkeys, depending on
length of the feathers and size of the turkey specimen (females being, on average, half the size of
males) (Lipe et al. 2020). The cordage was first constructed with the feathers in a 2-ply, Z-twist
wrap, the distal and proximal ends of the feathers being captured within the twist so that only the
downy center showed. The feathered cordage would be constructed in its entirety before the
blanket was made, suggesting that the cordage was made when supplies allowed, and the
blankets finished when there was enough (Lipe et al. 2020). Blankets could be woven to include
decorative designs, similar to designs painted on pottery (McNeil 2022:24). Turkey blankets
were frequently used with burials, especially for women and children (McNeil 2022:23).
Feathers that are naturally shed with have a dull appearance. Plucking the feather while it is still
healthy and within its ‘use-life’ also allows for new growth, whereas cutting the feather inhibits
growth until after the next molt (Fothergill 2016:563). This means that, unless feathers were only
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harvested off of fresh kills, the birds were probably plucked. If the bird is uncooperative or
struggles too much, they may sustain injuries. This is supported by numerous accounts across the
American Southwest of recovered ulna bones that exhibit healed trauma.
Beyond providing feathers for blankets and ceremonial items, turkeys also seemed to
have a strong presence in many art forms, perhaps reflecting their symbolic ties to the ancestors,
rain, and agriculture; “In contrast to utilitarian ware, Ancestral Puebloan painted pottery often
encoded religious knowledge, and it was used in ritual contexts and deposited in kivas or burials”
and were smaller than bowls used for communal feasting (McNeil 2022:27). Turkey imagery
was present in both pottery and rock art (McNeil 2022).
Fothergill (2016:564) suggests that feather harvesting may have been the most important
purpose of keeping domesticated turkeys, but that meat and egg production followed closely
behind. It is important not to approach the study of domestication with a teleological mindset, or
trying to identify peoples on their path to ‘modernization’ or ‘civilized life’ (Terrell et al. 2003).
Important also to understand that domestication and agriculture are more fluid than previously
thought. One culture that practices agriculture and domestication may abandon these practices
and return to gathering (Terrell et al. 2003, see also Allison 2008).
Battillo (2017) suggests that domestication of plants and animals can either be viewed as
a ‘push’ or and ‘pull’. A ‘pull’ to food production “is based on the traditional assumption that
foragers are drawn to adopt and increase their investment in agriculture by greater energetic
return rates of domesticated resources, even when ideal foraging conditions prevail” (Battillo
2017:91). A ‘push’ to food production “is predicated on the assumption that farming is less
efficient than foraging and is only adopted and intensified when high-return wild resources
become less available on the landscape, whether due to anthropogenic processes such as over
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exploitation or natural processes including climate change” (Battillo 2017:93) Therefore,
resource depression increased maize cultivation was out of necessity as other resources were
depleted. Senior and Pierce (1989:251) suggest six ways to identify the use of turkeys as food:
the presence of butchering marks, discoloration caused by cooking, the destruction of the ends of
long bones to better access the fat in the bone, disarticulated bones with other domestic refuse,
the absence of tibiotarsal splints (which would have been removed as meat was stripped away),
and the absence of aged bird specimens. Battillo (2017:147) suggests that a push to food
production was a likely cause of plant and animal domestication among the inhabitants at the
Turkey Pen Site in the Basketmaker II period, based on the presence of “low-return resources
such as Indian ricegrass, cheno-ams, dropseed, purslane, rabbit, and rodent meat…”.
“Commonly acknowledged archaeologically visible signs that a particular kind of plant
or animal has been domesticated are, for plants, increasing seed size over time, and for animals,
decreasing bone size” (Terrell et al. 2003:327). However, these distinctions are rarely seen
through the archaeological record.
Bocinsky (2011:98) argues that the adoption of turkey for meat subsistence created a
Avicultural resilience trap, which made “the Pueblo subsistence system increasingly rigid and
narrow while simultaneously allowing explosive population growth.” This created a
compounding cycle of maize supporting turkey, which allowed populations to grow, which in
turn required increased maize yields to support the turkey and human populations to the point
“where the Pueblo subsistence system was unable to respond to climate-induced reduction in
agricultural yield” (Bocinsky 2011:98). In the Basketmaker periods, the aggregated communities
could disintegrate when the agriculture productivity waned, and the people could easily return to
hunting and foraging wild resources. However, “the more favorable climate of the early-to-mid49

PII ushered in a new wave of population growth—supplemented by immigration from the
south—and increased aggregation. Populations quickly came to deplete wild faunal resources,
and began keeping turkey locally for protein instead of hunting. This allowed their populations to
continue growing through the mid-PIII” (Bocinsky 2011:99). The populations gathered to areas
of that were better suited to agricultural yields instead of wild protein resources. When the
climate caused these agricultural yields to struggle, the population numbers were too high for the
agriculture and turkey to support, eventually leading to the social upheaval and complete
abandonment. Through this model, turkey would have been both a saving grace and a curse to
the Pueblo communities, ultimately leading to the abandonment of the region. Bocinsky
(2011:99) argues that
…agentful decisions by the Pueblo people (to convert maize into protein via keeping turkey)
may have led to a buildup of rigidity within their subsistence system, eventually stripping
them of their agency as they attempted to maintain their way of life. They simply could not
have acted any other way (in terms of protein procurement) and maintain their population
and residential structure.
Ellyson (2014) noticed an increase in female turkey mortality during the late PIII period,
which “indicates that turkey flocks were actively culled prior to depopulation of the northern San
Juan region” (Ellyson 2014:107-108), possibly in response to the decreasing maize yields which
would have strained the available food supply that the humans and turkeys shared.
In the last twenty years of occupation at Goodman Point Pueblo, Ellyson (2014) suggests
that the inhabitants experienced dietary stress and needed to reduce their turkey flocks to
conserve maize. Instead, cottontails became a more prominent source of protein, aided by garden
hunting, which has a low time and energy cost and also protects the dwindling supply of maize
crops. Jackrabbits also decreased at this time, most likely due to loss of habitat.
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4

Presentation of Data and Discussion

Presentation of Data
Between 2018 and 2022, I analyzed 10,631 bones recovered from the excavations at Coal
Bed Village. This represents almost all of the fauna recovered during excavation. The total
counts are displayed in Table 1.
Deer
239 deer specimens were recovered from the whole site. 220 (92.05%) showed
discoloration consistent with cooking (scorching, charring, or calcification). Only 17 showed
butchering marks. Deer bones from unidentified periods include ten with butchering marks.
Small Artiodactyl
2440 of the total NISP from the Coal Bed Village site were identified as small
artiodactyl, 2,407 (98.64%) of which showed discoloration caused by cooking. Only 88 bones
(3.6%) showed butchering marks from all the periods. Most of the bones were broken in a spiral
or stepped manner, suggesting that the bones were highly fragmented in an effort to get at the
bone marrow (see Olsen 1961). Bones without articular ends were not identified to a species
level out of caution for my ability to identify bones. Because of the high fragmentation of the
long bones and absence of articular ends suggests that the ends were broken and smashed to
extract fat. One flat bone, possible a rib, shows evidence of a healed trauma.
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Cottontail
280 of the total recovered NISP were identified as cottontail, with 268 ( 95.71%) showed
discoloration caused by cooking. Only 33 (11.79%) show butchering marks. Bones recovered
from the unidentified periods include 22 cottontail bones with butchering marks. From the
Basketmaker III period, eleven bones showed butchering and cooking discoloration. No
cottontails from other periods had butchering marks.
Small Mammal
2,899 small mammal bones were recovered from the site, 2,832 (97.69%) of which were
discolored due to cooking. 35 (1.21%) showed butchering marks. Many of the small mammals
are assumed to be cottontail, but, because of the absence of articular ends or identifying features,
I have categorized them as small mammal in an effort to be conservative in my estimation of my
ability. However, the bones are not as heavily fragmented as the large mammals, which suggests
that the bones were not as heavily processed to access the marrow and bone fat.
Jackrabbit
Eighteen bones identified as jackrabbit were collection throughout the entire site, all with
discoloration caused by cooking, but only six (33.33%) show evidence for butchering. Three
came from unidentified periods, and three from the Basketmaker III period.
Medium Mammal
1250 medium mammal bones were recovered from the site, 1,220 (97.6%) of which show
discoloration caused by cooking. 16 (1.28%) bones showed butchering marks. As with the small
mammal bones, the medium mammal bones were not as heavily fragmented as the large
mammals.

52

Turkey
126 bones identified as turkey were collection throughout the entire site, 114 (90.48%) of
which show discoloration caused by cooking. Only 29 (23.02%) bones show butchering marks.
For bones recovered from unidentified periods, 25 contained butchering marks, 23 of which
showed cooking discoloration. From the Basketmaker III period, one bone was found with
butchering marks and cooking. From the Pueblo I period, one bone showed butchering marks
and no discoloration from cooking. From the PII/PIII period, one bone showed evidence for
butchering and cooking discoloration. From the Pueblo III period, one bone showed evidence for
butchering and discoloration caused by cooking. Two identified turkey ulnae were recovered,
with evidence for cooking, and butchering marks on 1. However, there was no evidence for
healed damage to the ulnae, which suggests that the birds did not suffer damage during feather
plucking. Additionally, there was no evidence on the leg bones for healed damage, which
indicates that the birds did not suffer damage caused by tethering. Two of the adult turkey bones
were unusually small when compared to the modern sample, with one dating to the PIII period
and the other with no period identified. This is similar to the percentage of smaller turkey
samples noted in Charmaine Thompson’s analysis at Nancy Patterson Village (Thompson 1990).
The amount of medium bird long bones without articular ends, thought to be turkey,
shows heavy destruction. The bones are mostly broken in a spiral or stepped manner, suggesting
that the Coal Bed Village inhabitants were trying to get to the marrow of the bone. The absence
of articular ends suggest that the ends were smashed or broken to extract fat. This supports
Senior and Pierce’s (1989:251) assertion that the use of turkey for food can be detected through
their six listed criteria (see the turkey discussion in the Faunal section). Additionally, the
tibiotarsals bones are, indeed, missing their splints, which suggests that the splints were removed
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as the meat was stripped away. The high percentage of discoloration (90.48%) caused by
cooking suggests that the birds were used for food throughout all the periods.
Medium Bird
A total of 785 bones were identified to a medium bird level, with 753 (95.92%) showing
evidence for discoloration caused by cooking. These are assumed to be turkey but are only
identified to the medium bird level to be out of caution for my identification ability. 34 (4.33%)
of these bones showed butchering marks. Bones recovered from unidentified periods include
nineteen medium bird bones with butchering marks, eighteen of which show evidence for
cooking. There were no medium bird bones with butchering marks recovered from the
Basketmaker III period. The high percentage of discoloration caused by cooking suggests that
medium birds were used for food throughout most of the periods.
Two medium bird long bones are were identified as possible hawk, falcon, or duck based
on the shape and thickness. However, without articular ends, a species identification was not
possible.
Bobcat
The articulated bones of a right bobcat forepaw, with no evidence for butchering or
cooking, were found in a Pueblo III context. However, it was discovered within a disturbed hole
that also contained beer cans in a higher level. Because of this, the context and period are not
certain. There was also a scorched molar and the scorched, distal half of a phalange from an
early Pueblo II context. Neither of these showed evidence for butchering.
Canidae Species
Three Canidae species were identified at Coal Bed Village: a complete and scorched
Urocyon cinereoargenteus (gray fox) metatarsal from the Pueblo III period, the charred proximal
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half of a Canis latrans (coyote) fibular-tarsal from an unidentified period, and a complete,
scorched left molar of a Vulpes macrotis (kit fox) from the Basketmaker III period. None of
these Canidae remains contained butchering marks.
Large Carnivore
The charred half of a large carnivore tooth, possibly a wolf or bear, was recovered from
excavation area 3 (Feature 8). It possibly dates to the Basketmaker III period.
Unidentified Fish
3 flat, unidentified fish elements were recovered from Coal Bed Village, two of which
came from the Pueblo III period. The bones are assumed to be portions of the skull, but I did not
have access to a comparative collection of fish from the Southwest region so I could not identify
to a species or element level. None of the bones showed evidence for butchering or burning. This
is interesting to note because the current stream at the bottom of the canyon does not contain
fish. However, the stream may have contained fish in the past, or this could be evidence of trade
from neighboring sites with greater access to fish (see Crabtree 1990).
Unidentified Reptile
108 caudal bones from small, unidentified reptiles were recovered from a Pueblo II
context in Feature 12. They were uncovered clustered together, suggesting that they were
articulated in deposition. The collection may represent up to three and a half reptile tails.
Reptiles in this region are known to drop their tails as a defense mechanism, which may account
for the odd collection of caudal bones. There was no surviving evidence for string or cordage to
suggest that the bones were strung together as a decoration. Two fragments of reptile mandibles
and one maxillary were also recovered but showed no evidence of butchering or burning.
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Table 1. Coal Bed Village Fauna Totals.

Group
Artiodactyl

Carnivore

Leporidae

Bird
Rodentia

Broad Identification

Species
Ovis canadensis
(Birghorn Sheep)
Cervus elaphus
(Elk/Wapiti)
Odocoileus hemionus
(Mule deer)
Canis latrans
(Coyote)
Urocyon
cinereoargenteus
(Gray Fox)
Vulpes macrotis (Kit
Fox)
Lynx rufus (Bobcat)
Lepus californicus
(Black-tailed
jackrabbit)
Sylvilagus audubonii
(Desert Audubon’s
cottontail)
Meleagris gallopavo
(Turkey)
Reithrodontomys
megalotis (Western
harvest mouse)
Neotoma cinerea
(Bushy-tailed
woodrat)
Neotoma stephensi
(Stephens’ woodrat)
Neotoma (Rat)
Spermophilus
variegatus (Rock
squirrel)
Small Artiodactyl
Large Artiodactyl
Small Rodent
Medium Rodent
Small Bird
Medium Bird
Large Bird
Small Mammal

NISP
1

Percentage of NISP
0.0094

1

0.0094

238

2.24

1

0.0094

1

0.0094

1

0.0094

18
15

0.169
0.169

280

2.633

126

1.185

4

0.038

5

0.047

1

0.0094

1
5

0.0094
0.047

2440
5
14
1
14
785
10
2899

22.95
0.047
0.131
0.0094
0.131
7.384
0.094
27.269
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Medium Mammal
Large Mammal
Medium Carnivore
Large Carnivore
Unidentified Mammal
Unidentified Reptile
Unidentified
Amphibian
Unidentified Animal
Unidentified Bird
Unidentified Fish
Unidentified
Micro Mammal
Micro Faunal

1250
1327
1
1
708
117
17

11.758
12.482
0.0094
0.0094
6.659
1.100
0.159

1
66
3
29
23
219
Total:10,631

0.0094
0.62
0.0282
0.273
0.2163
2.060
Total: 100%

Table 2. Coal Bed Village Faunal totals, species level only.

Group
Artiodactyl

Carnivore

Leporidae

Bird
Rodentia

Species
Ovis canadensis
(Birghorn Sheep)
Cervus elaphus
(Elk/Wapiti)
Odocoileus hemionus
(Mule deer)
Canis latrans
(Coyote)
Urocyon
cinereoargenteus
(Gray Fox)
Vulpes macrotis (Kit
Fox)
Lynx rufus (Bobcat)
Lepus californicus
(Black-tailed
jackrabbit)
Sylvilagus audubonii
(Desert Audubon’s
cottontail)
Meleagris gallopavo
(Turkey)
Reithrodontomys
megalotis (Western
harvest mouse)

NISP
1

Percentage of NISP
0.143

1

0.143

238

33.95

1

0.143

1

0.143

1

0.143

18
15

2.568
2.140

280

39.94

126

17.97

4

0.57
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Neotoma cinerea
(Bushy-tailed
woodrat)
Neotoma stephensi
(Stephens’ woodrat)
Neotoma (Rat)
Spermophilus
variegatus (Rock
squirrel)

5

0.713

1

0.143

1
5

0.143
0.713

Total: 701

Total: %100

Table 3. Coal Bed Village NISP by period, adjusted percentages for identifiable groups.

Group

Species

BMIII Percentage PII

Percentage PIII

Percentage

0

0%

1

0.045%

0

0%

Odocoileus
hemionus (Mule
deer)

2

0.512%

82

3.68%

8

1.18%

Small arti
Lrge arti
Urocyon
cinereoargenteus
(Gray Fox)

10
0

2.56%
0%
0%

635
1
0

28.46%
0.045%
0%

18
0
1

2.66%
0%
0.15%

Vulpes macrotis
(Kit Fox)

1

0.256%

0

0%

0

0%

Lynx rufus
(Bobcat)

0

0

2

0.09%

16

2.36%

Lepus californicus
(Black-tailed
jackrabbit)

6

1.53%

2

0.09%

1

0.15%

Medm mammal
Sylvilagus
audubonii (Desert
Audubon’s
cottontail)

39
79

9.97%
20.2%

321
30

14.39%
1.34%

50
22

7.39%
3.25%

Smal mammal

244

62.4%

1031

46.21%

252

37.22%

Artiodactyl Cervus elaphus
(Elk/Wapiti)

Carnivore

Leporidae
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Bird

Rodentia

Meleagris
gallopavo
(Turkey)

2

0.512%

4

0.18%

93

13.74%

Medm bird
Reithrodontomys
megalotis
(Western harvest
mouse)

7
0

1.79%
0%

122
0

5.47%
0%

207
4

30.58%
0.59%

Neotoma cinerea
(Bushy-tailed
woodrat)

1

0.256%

0

0%

4

0.59%

Neotoma
stephensi
(Stephens’
woodrat)

0

0%

0

0%

1

0.15%

Total:
391

Total:
100%

Total: Total:
2231 100%

Total: Total:
100%
677

Discussion
As seen in Figures 6 and 7, Coal Bed Village does not report as much medium mammal
in the Basketmaker III through early Pueblo II periods, and instead suggests a much higher
percentage of small mammals were utilized at this time. Additionally, Coal Bed Village does not
show as high a percentage of Turkey in the Pueblo III period as the rest of Montezuma Canyon.
This is interesting because neither group of numbers seem to have much access to small
artiodactyla. It seems that Coal Bed Village was not as heavily reliant upon turkey as their
neighbors, and instead subsisted more heavily on small mammals. This is supported by Figures 8
and 9, which shows a high proportion of cottontail MNI in the Pueblo III period at Coal Bed
Village when compared with the rest of Montezuma Canyon.
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MNI BY PERIOD
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6
4
3

3
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1
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LEPO LEPU CALI

PIII
PHAS MELE GALL

CERV ODOC HEMI

Figure 5. Coal Bed Village MNI counts from BMIII-PIII.
Table 4. MNI by period.

Group

Species

BMIII

Artiodactyl
Carnivore
Leporidae

Odocoileus hemionus (Mule deer)
Lynx rufus (Bobcat)
Lepus californicus (Black-tailed jackrabbit)
Sylvilagus audubonii (Desert Audubon’s
cottontail)
Meleagris gallopavo (Turkey)

1
0
3
10

Bird

60

3

Early
PII
12
1

PIII

3

3
0
2
6

2

4

Montezuma Canyon NISP Percentages
60
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Lepo Sylv Audi

PII

Lepo Lepu Cali

Phas Mele Gall

PIII
Cerv Odoc Hemi

Figure 6. Montezuma Canyon NISP percentages by species, adapted from Janetski and Thompson
(2012:91).

Coal Bed Village NISP Percentages
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Figure 7. Coal Bed Village NISP percentages by species.
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While the rest of Montezuma Canyon seems to follow the pattern of rabbit-deer-turkey,
Coal Bed Village has a higher NISP percentage of deer and small artiodactyl in the Pueblo III
periods. There is still a decrease over time, but Coal Bed Village more closely resembles Sand
Canyon Pueblo (see Figure 10). This suggests that the inhabitants at Coal Bed Village during the
PIII period maintained greater access to higher-value meat resources than the smaller sites within
the canyon. In addition, the other sites in Montezuma Canyon seem to rely heavily upon medium
mammals and jackrabbits throughout the periods, whereas Coal Bed Village shows little use of
jackrabbits after the Basketmaker III period (see Figures 5 and 6). With deforestation, the habitat
should have become more conducive to jackrabbits, especially in the later periods. The high
proportion of cottontail leads me to believe that the rabbits were harvested through garden
hunting, as the fields of corn and beans would have made up for the missing habitat.

Montezuma Canyon NISP Percentages
90
80
70
60
50
40
30
20
10
0

BMIII

PI
SMAL MAMA

PI/PII
MEDM MAMA

PII
MEDM BIRD

PIII
SMAL ARTI

Figure 8. Montezuma Canyon NISP percentages by period, broad categories. Adapted from Janetski and
Thompson (2012:91).
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Coal Bed Village NISP Percentages
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Figure 9. Coal Bed Village NISP percentages by period, broad categories.

Sand Canyon and Coal Bed Village NISP percentages comparison
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Phas Mele Gall

Cerv Odoc Hemi

Figure 10. A comparison of the percentages of NISP from Coal Bed Village and Sand Canyon Pueblo
(Muir 1999).

63

Indices
While the Lagomorph index does support Ellyson et al’s (2019) prediction that cottontails
would increase in the Pueblo III period, my analysis did not reveal an increase in juvenile
specimens, which may mean that the Coal Bed Village inhabitants of the Pueblo III period were
not so strained for protein that they overhunted the adult cottontail populations (see Table 5).
The Artiodactyl Index for Coal Bed Village compared to the other sites within
Montezuma Canyon (see Tables 5 and 6) suggests that Coal Bed Village had greater access to
artiodactyla during each of the periods than their neighbors, which supports Muir’s (1999) theory
that the larger sites within a canyon system would have greater control over and access to large
game. This supports Ellyson et al.’s (2019) Marginal Value Theorem and resource depression.
Similar to the lagomorph index, the turkey index suggests that turkey does become
increasingly important in the Pueblo II and III periods. However, I did not see an increase in
juvenile turkey specimens in the PIII period, suggesting that the Ancestral Puebloans were not
culling their flocks at that time. This is most likely because the Pueblo III contexts were earlier in
the period, before flock culling was seen around the rest of the Northern San Juan Region. When
the Coal Bed Village turkey index is compared to that of the rest of Montezuma Canyon, we see
that turkey was more prevalent throughout all the periods at Coal Bed Village than at the other
sites (see Tables 5 and 6). Although there is not a large percentage of butchering marks, the high
percentage of discoloration caused by cook throughout each of the periods suggests that the
inhabitants were utilizing turkey for protein through each of the period.
Coal Bed Village Indices
Table 5. Coal Bed Village Index Values.

BMIII

Lagomorph Index
94

Artiodactyl Index
0.88
64

Turkey Index
0.1

PII
PIII

0.94
96

0.96
0.53

0.8
0.93

Montezuma Canyon Indices
Table 6. Montezuma Canyon Index results, adapted from Janetski and Thompson (2012:92).

BMIII
PI
PI/PII
PII
PIII

Lagomorph Index
0.912
0.426
0.8
0.769
0.835

Artiodactyl Index
0.217
0.158
0.682
0.459
0.195

Turkey Index
0
0.42
0.29
0.343
0.811

Beads and Pendants
A total of sixteen bead fragments and four pendant fragments were identified in the
faunal analysis. However, this did not include bones that were labeled as ‘worked’ at the time of
their excavation. For my analysis, I focused solely on the general fauna, but still found some
bones that should be categorized as beads, pendants, and tools. The bead fragments consisted of
five medium bird, two medium mammal, and six small mammal bones. Beads were identified by
the presence of shaped edges and at least one of the following: polishing, carving, or smoothing.
The pendants consisted of two deer phalanges with holes drilled into the distal ends (see Figure
14) and one turkey phalanx with a hole partially drilled through the distal end (see Figure 15). A
flat bone, presumably from a large mammal, was identified as a probable pendant because of the
presence of a drilled hole (see Figure 18).
Bone Tools
A total of 24 bones were identified as awls or other shaped tools, one from the
Basketmaker III period, eight from the early Pueblo II period, and three from the Pueblo III
period. Most of the tool fragments are thought to be broken tips or shafts from awls. One large
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mammal bone may have served as a hair pin, judging by the thinness of the shaft, polished sides,
and possible carvings on the proximal end (see Figure 11).
Carvings and Engravings
At least two bead fragments showed evidence for some sort of carving or engraving (see
Figure 17), and three bone fragments show what I can only classify as smoothed grooves. These
appear almost like what would show up when a rope is wrapped around the shaft of a bone and
pulled across it (see Figure 13). One small bone fragment appears to have a carving or engraving
of a human-shaped figure (see Figure 12).

Figure 11. Bone tool, possibly a hairpin. Faint carvings on proximal end.
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Figure 12. Human-shaped carving on bone.

Figure 13. Smoothed ridges on bone fragments.
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Figure 14. Deer phalanx with hole drilled through distal end.
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Figure 15. Turkey phalanx with partial hole drilled into distal end.
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Figure 16. Deer ulna shaped into an awl.
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Figure 17. Bone bead fragments with carvings.
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Figure 18. Bone pendant, proximal end is broken.

Seasonality
Most of the species, such as turkey and lagomorphs, reproduce throughout the year. As
such, seasonality is limited to deer. Mule deer in Utah give birth in June (Utah Division of
Wildlife Resources, Utah Mule Deer Statewide Management Plan 2019). The legbones of deer
fuse at different rates, with females fusing an average of 3 months sooner than males (Purdue
1983:4). An analysis of the unfused deer legbones suggests that the inhabitants of Coal Bed
Village were hunting deer year-round, particularly during the early Pueblo II period (see Table
7). The presence of juvenile specimens also suggests the possibility of resource depression
beginning in the early Pueblo II period.
Table 7. Seasonality of deer hunting.

Species

Element

Age

Season
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Period

Odocoileus
hemionus (Mule
deer)

MET

17-20 MONTHS

SeptemberDecember

PIII

RAD

1ST FALL

EARLY PII

MEC

20-23 MONTHS

PHA
PHA
ULN

1ST BIRTHDAY
1ST BIRTHDAY
23-29 MONTHS

ULN

23-29 MONTHS

RAD

1ST FALL

TIB

2ND FALL

AugustOctober
DecemberMarch
June
June
MarchSeptember
MarchSeptember
AugustOctober
AugustOctober

NA
NA
EARLY PII
NA
PIII
PII
EARLY PII

Butchering and Cooking
Butchering marks on the bones were noted and included in the analysis. However, the
lack of butchering marks does not mean that the animals were not being eaten. Some animals,
such as turkeys, could have been easily pulled apart by hand and the meat removed from the
bone without the need for cutting. Small mammals can also be pulled apart and have the meat
removed by hand in most cases. The tendons and connective tissue may be cut, but because the
end bones are usually so highly fragmented, these butchering marks did not survive deposition.
Large mammals would have required more butchering. Discoloration of the bones caused by heat
were noted in three categories: (1) scorched, in which the bone was a light or dark brown but not
as a result of soil staining, (2) charred, in which the bone was blackened, and (3) calcified, in
which the bone was turned grey or white by the presence of calcium leeching, which is caused by
prolonged exposure to heat. The amount of cooking discoloration and butchering marks on
turkey bones suggests that turkeys were eaten throughout each of the periods. Some of the
carnivore bones, such as the grey fox and bobcat were discolored by heat, which suggests that
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they may have been eaten. Small mammals, lagomorphs, and artiodactyla were eaten throughout
all the periods. The lack of cooking discoloration on the rodents suggests that these animals may
have been intrusive into the deposition and were not cooked (see Table 8).
Table 8. Counts of butchering and evidence for cooking. B= butchering, C= evidence for cooking
(scorched, charred, calcified).

Species

BMIII B
totals

C

EARLY B
PII
totals

C

PIII
totals

Cervus elaphus
(Elk/Wapiti)

0

0

0

1

0

0

0

Odocoileus
hemionus (Mule
deer)

2

1

1

82

4

47

3
0
0

5
0
0

635
1
0

10
0
0

Small artiodactyl 10
Large artiodactyl 0
Urocyon
0
cinereoargenteus
(Gray Fox)

B

C

8

1

4

58
0
0

18
0
1

1

8

0

1

Vulpes macrotis
(Kit Fox)

1

0

1

0

0

0

0

Lynx rufus
(Bobcat)

0

0

0

2

0

2

16

0

0

Lepus
californicus
(Black-tailed
jackrabbit)

6

2

4

2

0

1

1

0

1

Medium
mammal
Sylvilagus
audubonii
(Desert
Audubon’s
cottontail)

39

6

27

321

1

72

50

0

28

79

11

70

30

0

13

22

5

15

Small mammal

244

6

111

1031

1

101

252

8

82

74

Meleagris
gallopavo
(Turkey)

2

1

2

4

0

1

93

12

40

Medium bird
Reithrodontomys
megalotis
(Western harvest
mouse)

7
0

0
0

6
0

122
0

1
0

19
0

207
4

5
0

36
0

Neotoma cinerea 1
(Bushy-tailed
woodrat)

0

0

0

0

0

4

0

1

0

0

0

0

0

0

1

0

0

26

314

Total: 125
677

Neotoma
stephensi
(Stephens’
woodrat)

Total:
391

30

227

Total:
2231

231

Eggshell
Basketmaker III
The Basketmaker III turkey shells (see Figure 19) suggest that turkeys were being raised
on site, as evidenced by the presence of eggs that reached full development. The shell with no
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resorption suggests that the Basketmaker III inhabitants were also eating some of the eggs in
addition to allowing them to develop fully.

Figure 19. Basketmaker III turkey shells at 1000X SEM magnification. From left to right: significant
resorption (SR) and no resorption (NR).

Pueblo II
Eggshells collected from the PII period (see Figures 20 and 21) display minimal to no
resorption, which indicates that the eggs were being intentionally broken early, most likely for
subsistence. The samples were all chosen from different locations and excavation levels to
ensure that I was not creating a sample bias by testing multiple pieces from the same eggshell. In
light of the varied locations, the lack of resorption on all of the eggs suggests that the eggs were
being eaten instead of being allowed to develop into hatchlings. This is interesting in light of the
faunal data from the Pueblo II period, which suggests great access to higher-value protein
resources such as deer. There is, of course, always the possibility that the eggs were broken by
accident. However, the uniformity of the development leads me to believe that they were being
eaten by the inhabitants of Coal Bed Village.
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Figure 20. Early PII turkey shell at 1000X SEM magnification. All show no resorption (NR).
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Figure 21. Pueblo II turkey shell at 1000X SEM magnification. Top row: minimal resorption (MR).
Bottom row: no resorption (NR).

Pueblo III
The samples from the Pueblo III period (see Figures 22, 23, and 24) depict a broad
variety in the level of embryonic development. While more than half of the shells showed
significant resorption, suggesting a higher percentage of eggs that developed to hatching, close to
40% of the shells were broken at minimal to no resorption. I believe that this indicates that the
inhabitants during the Pueblo III period were both eating the eggs for protein and allowing them
to develop until hatching to increase their flock. Because this occupation is believed to be from
the earlier part of the Pueblo III period, we do not have evidence for potential flock culling in the
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later period, as predicted by Ellyson’s (2014) findings. Based on my analysis, the Ancestral
Puebloans were increasing their flock size during this time at Coal Bed Village.

Figure 22. Pueblo III turkey shells at 1000x SEM magnification. No resorption (NR).

Figure 23. Pueblo III turkey shells at 1000x SEM magnification. Minimal resorption (MR).
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Figure 24 Pueblo III turkey shells at 1000x SEM magnification. Significant resorption (SR).
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Figure 25. Figure 24, Continued. Pueblo III turkey shells at 1000x SEM magnification. Significant
resorption (SR).

Evidence for Ritual and Domestic Refuse
The greatest evidence for ritual feasting comes from Feature 713 (excavation area 10),
which contains a large number of deer and lagomorphs, with some turkey and turkey eggshells.
The MNI of deer of this early Pueblo II feature suggests that a large hunting effort took place in
a very short amount of time. Additionally, the bones were not highly fragmented, which suggests
that the inhabitants of the village were not trying to extract as much nutrients as possible, which
would be expected from a domestic use deposit (see Figure 25).
Feature 12 (excavation area 5) also shows evidence for ritual feasting and possible ritual
display. This includes artiodactyl cranial pieces and the bones of carnivores, which, according to
Muir (2007), suggests ritual display (see Figure 25).
The rest of the features appear to be domestic refuse. Feature 9 (exaction area 4) is also
most likely domestic refuse, but the thick concentrations of bones suggest that larger groups of
people were eating at the same time and deposition the bones in the same location. There is no
evidence for ritual display (see Figure 25).
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Figure 26. Coal Bed Village Excavation areas. Triangles indicate domestic refuse. X's indicate ritual
refuse. Image courtesy of Scott Ure, Marion Forest, and James Allison.

The evidence for increased ritual use and feasting at Coal Bed Village is greater than that
of the other Montezuma sites. Even in the Basketmaker III period features at Coal Bed Village,
there is a high concentration of deer mandibles, which, according to Muir’s (1999) hypothesis,
suggests ritual display. The Pueblo II features also contain greater percentages of cranium and
skull fragments than at neighboring sites. A highly polished occipital deer bone suggests that the
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skull was displayed and well-cared for. The greatest evidence for ritual feasting occurs in F749,
which ceramic dating suggests dates to early Pueblo II, with large concentrations of small
artiodactyl and deer bones, including mandibles and cranium fragments. This is slightly earlier
than expected and occurs in a greater concentration than at the neighboring sites. I believe this
indicates that Coal Bed Village was a sort of ritual or political center within the canyon. The
Pueblo III period deposits, however, are mostly comprised of small mama with a few fragments
of deer, suggesting daily use deposition.
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5

Conclusion

The Basketmaker III through Pueblo III periods were a time of great change for
architecture, social structure, and subsistence practices through the Northern San Juan Region.
Through the study of faunal remains, we can gain interesting insight into how the Ancestral
Puebloans lived, adapted to change, and thrived in this environment. The data supports Muir and
Driver’s (2002) conclusion that the Ancestral Puebloans transitioned from rabbit, to deer, to
turkey, through the periods (see also James 1990). However, evidence from Coal Bed Village
suggests cottontails were a food staple throughout the occupation periods. This differs from the
other sites in the canyon, which relied more heavily on jackrabbits. Studying and comparing the
faunal data from sites within canyons can give archaeologists insight into changes to the political
and religious structures on a microscale. The data from Coal Bed Village suggests that, when
comparing MNI and NISP at a broad level, this large site maintained greater access to high-value
protein and served as the hub for some sort of ritual or political feasting and display within the
canyon. This is similar to Sand Canyon and Yellow Jacket Pueblos. For the question of turkey
domestication, I believe the results from my SEM analysis suggest that turkeys were being
domesticated at the site since the Basketmaker III period. The Ancestral Puebloans utilized the
eggs as a source of protein throughout each of the periods and allowed an increasing amount to
hatch to grow the turkey flock. A large percentage of the turkey bones show evidence of
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discoloration caused by cooking, Contrary to my expectations, the turkey ulnae did not show
evidence for healed trauma, as had been noted at other sites within the Northern San Juan
Region. However, since turkey feathers and blankets were so important to the Ancestral
Puebloan culture and lifeways, I do not believe the lack of healed trauma on such a small sample
of ulnae should lead to much concern.
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Appendix: Supplementary Tables
Table 9. Element codes used in analysis, adapted from The Museum of Peoples and Cultures Handbook
for Faunal Analysis (2010).

ANT
AST
ATL
AXI
BAC
CAL
CAN
CAR
CAU
CER
CLA
CLW
COS
CRA
CUB
EPI
FEM
FIB
FRO
HOR
HUM
HOO
HYO
ILI
INC
ISC
LAC
LAT
LUM
MAL
MAN
MAX
MEC
MEP
MET
MOL
NAS
OCC
PAR

Antler
Astragalus
Atlas
Axis
Baculum
Calcaneus
Canine
Carpal
Caudal vertebra
Cervical vertebra
Clavicle
Claw
Costal
Cranium
Cubonavicular
Episternum
Femur
Fibula
Frontal
Horn core
Humerus
Hoof
Hyoid
Ilium
Incisor
Ischium
Lacrimal
Lateral metapodial
Lumbar vertebra
Malar
Mandible
Maxilla
Metacarpal
Metapodial
Metatarsal
Molar
Nasal
Occipital
Parietal
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PAT
PEL
PHA
PRE
PRM
PUB
RAD
RIB
SAC
SCA
SES
SPO
SQU
STB
STE
TAR
TEM
THO
TIB
TOO
TYM
ULN
VER
XIP
ZZZ

Patella
Pelvis
Phalanx
Premaxilla
Premolar
Pubis
Radius
Rib
Sacrum
Scapula
Sesamoid
Spongy bone
Squamosal
Sternebra
Sternum
Tarsal
Temporal
Thoracic vertebra
Tibia
Tooth
Tympanic bulla
Ulna
Vertebra
Xiphisternum
Unidentifiable
Table 10. Fauna by associated feature number (F8).

SPECIES
Vulpes macrotis (Kit Fox)
Odocoileus hemionus (Mule deer)
Lepus californicus (Black-tailed
jackrabbit)

Sylvilagus audubonii (Desert
Audubon’s cottontail)

ELEMENT BMIII:
L
MOL
1
CUB
1
MEC
MET
MET
3
PHA
RAD
TOO
ULN
2
HUM
AST
1
CAL
1
FEM
2
FLA
87

BMIII:
R
1

MNI

NISP

1
1

1
4

3

13

3

134

1

2
1

Meleagris gallopavo (Turkey)
Spermophilus variegatus (Rock
squirrel)
Large carnivore
Large mammal

Micro faunal
Micro mammal
Medium bird
Medium mammal

Medium rodent
Small artiodactyl

HUM
INC
LON
MAN
MET
MOL
PEL
PHA
RAD
RIB
SCA
TIB
TOO
ULN
VER
TAR
FEM

3
2

1
2

1
1

1
1

TOO
CRA
FLA
LON
PHA
RIB
TOO
ZZZ
LON
RIB
ZZZ
LON
ZZZ
LON
PHA
ZZZ
CRA
FEM
FLA
LON
PHA
PHA
ZZZ
MAN
FLA
LON
TOO

1

1
1

2
2
1
42

17
4
24
56

1
37

88

ZZZ
LON
CRA
FEM
FLA
LON
MAN
MET
PEL
RIB
SCA
TIB
TOO
VER
ZZZ
FLA
LON
FLA
LON
TOO
ZZZ

Small bird
Small mammal

Unidentified mammal
Unidentified bird
Unidentified mammal

6
307

1
4
21

TOTAL: 677

Table 11. Fauna by associated feature number (F137).

SPECIES
Odocoileus hemionus (Mule
deer)

ELEMENT
MET
PHA
ULN
ZZZ

Lepus californicus (Blacktailed jackrabbit)
Sylvilagus audubonii (Desert
Audubon’s cottontail)

TIB

Meleagris gallopavo (Turkey)

MET
PHA
TIB
VER
COR
FIB
HUM
LON
PHA
RAD
RIB
SCA
TAR
TIB
ULN

L: PIII
1

R: PIII

MNI
1

NISP
4

1

1

3

9

2

60

1
1
3
1

1

1
1

2

1
1
1
1
89

2
1

Neotoma stephensi (Stephens’
woodrat)
Large mammal

Micro faunal
Medium bird
Medium mammal

Neotoma (rat)
Small artiodactyl
Small mammal

Unidentified bird
Unidentified mammal

Unidentified reptile

ZZZ
MAN

1

1
35

FLA
LON
SPO
VER
ZZZ
LON
ZZZ
LON
ZZZ
LON
TOO
ULN
ZZZ
FEM
LON
PEL
ZZZ
FLA
LON
MAX
PEL
RIB
SKU
TIB
ZZZ
ZZZ
AST
FLA
LON
PHA
ZZZ
ZZZ

26
110
52

1

1
21
109

3
31

1
TOTAL: 464

Table 12. Fauna by associated feature number (F439).

SPECIES

ELEMENT

Odocoileus
hemionus (Mule
deer)

LON
MET
RAD
RIB
SES

L:
Early
PII

R:Early
PII

1

90

L:PIII

1

R:PIII

MNI

NISP

2

5

Sylvilagus audubonii FEM
(Desert Audubon’s
MAN
cottontail)
MOL
PEL
PHA
INC
Meleagris gallopavo FIB
(Turkey)
LON
PHA
RIB
TAR
TIB
Neotoma cinerea
CAU
(Bushy-tailed
MEC
woodrat)
PHA
Reithrodontomys
MAN
megalotis (Western
VER
harvest mouse)
Large mammal
CRA
FLA
LON
SPO
TOO
Micro faunal
FEM
FLA
LON
Micro mammal
RIB
Medium bird
CRA
FLA
LON
RIB
Medium mammal
CRA
FLA
LON
MAN
ZZZ
Small artiodactyl
FLA
LON
RIB
ZZZ
Small mammal
CRA
EPI
FLA
LON
PEL

1

1

1

7

2

12

1

4

1

3

1
1

1

1

1

1

28

1

15
1
43

13

11

94

91

Unidentified
mammal
Unidentified fish
Unidentified reptile

SCA
TIB
VER
LON
SKU
TOO
ZZZ
FLA
MAN
MAX

13

3
3
TOTAL:
258

Table 13. Fauna by associated feature number (F733).

SPECIES
Odocoileus hemionus
(Mule deer)
Sylvilagus audubonii
(Desert Audubon’s
cottontail)
Large mammal
Small artiodactyl
Medium bird
Micro faunal

ELEMENT
ULN

L:PIII

MAN

1

LON
LON
LON
MAL

R:PIII
1

1

MNI
1

NISP
1

1

1

1

1
3
3
1
TOTAL:10

Table 14. Fauna by associated feature number (F7).

SPECIES
Sylvilagus audubonii (Desert
Audubon’s cottontail)

ELEMENT L:
BMIII
AST
CAL
3
FEM
2
HUM
2
INC
MAX
MEC
MET
2
PEL
PHA
1
RIB
SCA
2
TEMP
1
92

R:
BMIII
4
6
4

1
2

MNI

NISP

6

60

Meleagris gallopavo (Turkey)
Spermophilus variegatus (Rock
squirrel)
Neotoma cinerea (Bushy-tailed
woodrat)
Small artiodactyl
Small mammal

Medium mammal

Medium bird
Micro faunal
Unidentified mammal

THO
TIB
TOO
LON
PEL
TIB
TIB

2

1

1
2
1

1
2

2
3

1

1

LON
FLA
LON
PEL
RIB
SCA
VER
ZZZ
CRA
FLA
LON
MAN
LON
LON
ZZZ
ZZZ

4
204

28

1
4
2
TOTAL:315

Table 15. Fauna by associated feature number (F12).

SPECIES

ELEMENT

Ovis canadensis
(Birghorn Sheep
Odocoileus
hemionus (Mule
deer)

MET
AST
CAL
CRA
CUB
FEM
HOO
HUM
LON
LUM
MAN
MAX
MEC

L:
R:
L:PIII R:PIII MNI NISP
EARLY EARLY
PII
PII
1
1
4
1
4

1

93

113

Canis latrans
(Coyote)
Urocyon
cinereoargenteus
(Gray Fox)
Lynx rufus
(Bobcat)
Lepus
californicus
(Black-tailed
jackrabbit)
Sylvilagus
audubonii
(Desert
Audubon’s
cottontail)

Meleagris
gallopavo
(Turkey)

MET
OCC
PEL
PHA
RAD
RIB
SES
TIB
TOO
ULN
ZZZ
FIBULAR-TARSAL

1

1

MET
PHA

16

HUM

AST
CAK
FEM
HUM
INC
INTERVERT. DISC
MAN
MET
PEL
PHA
RAD
SAC
SCA
SES
SQU
TIB
TOO
ULN
VER
ATL
CAR
CUN
FUR
LON

1

1

1

1

1

1

1

1

1

16

1

1

4

47

1

43

1
1

2

2

94

PHA
RIB
TAR
TIB
ULN
Reithrodontomys MAN
megalotis
(Western harvest
mouse)
Small artiodactyl CRA
FEM
FLA
LON
MEC
MOL
PEL
RIB
SCA
SKU
TOO
ZZZ
Large artiodactyl LON
Large bird
LON
Large mammal
CRA
FLA
LON
MAN
PEL
RIB
SPO
TOO
ZZZ
Micro faunal
FLA
LON
MAL
RIB
Micro mammal
LON
Medium bird
FLA
LON
MET
STE
VER
ZZZ
Medium
VER
carnivore

1
1

1
1
1

1

1518

4
4
608

112

18
484

1
95

Medium
mammal

CRA
FLA
LON
RIB
ULN
ZZZ
Small bird
LON
ZZZ
Small mammal
CRA
FLA
LON
MAN
NAS
PEL
RIB
SCA
SKU
TOO
VER
ZZZ
Small rodent
ZZZ
Unidentified
FLA
amphibian
LON
PAS
RIB
URO
VER
ZZZ
Unidentified bird FLA
LON
ZZZ
Unidentified
CRA
mammal
FLA
LON
NAS
PHA
SPO
TOO
ZZZ
Unidentified
LON
reptile
VER

675

8
866

14
17

58
392

2
TOTAL:
5039

96

Table 16. Fauna by associated feature number (F713).

SPECIES
Cervus elaphus
(Elk/Wapiti)
Odocoileus
hemionus (Mule
deer)

Lynx rufus
(Bobcat)
Lepus
californicus
(Black-tailed
jackrabbit)
Sylvilagus
audubonii
(Desert
Audubon’s
cottontail)

Meleagris
gallopavo
(Turkey)
Small artiodactyl

ELEMENT L: EARLY
PII
RIB

R: EARLY
PII

MNI

NISP

1

1

AST
CUB
FKA
HUM
LON
MAN
MEC
MET
MOL
PHA
RAD
RIB
SCA
SES
STE
TIB
TOO
TYM
ULN
MOL
PHA
HUM
PEL

1

7

61

1

2

1

1

2

1

1

17

1

1

AST
FEM
INC
MAX
MEC
MET
MOL
PHA
RIB
TIB
TOO
RIB

1
2

1

2
3
1
5

7

2

1
1

FEM

539
97

Large mammal

Medium Bird
Medium
mammal

Small mammal

Unidentified
mammal
Unidentified
reptile
Micro faunal

FLA
INC
LON
MAN
RIB
SCA
TOO
CRA
FLA
LON
NAS
RIB
SCA
SPO
TOO
ZZZ
LON
CRA
FLA
LON
PHA
RIB
CRA
FLA
LON
MAN
RIB
SCA
VER
ZZZ
LON
SPO
CAU
SAC
PHA

416

66
280

865

123
109
1
TOTAL:
2483

Table 17. Fauna by associated feature number (F737).

SPECIES
Sylvilagus
audubonii (Desert
Audubon’s
cottontail)

ELEMENT
FEM
INC
PEL
RIB

L: BMIII

R: BMIII
1

98

MNI
1

NISP
4

Meleagris
gallopavo
(Turkey)
Small mammal

PHA

1

FLA
LON
RIB
TOO

1
25

TOTAL: 30
Table 18. Eggshell SEM analysis.

Eggshell FS#

Absorption

Period

Temp FS#1

SR

PIII

Associated
Feature
439

Temp FS#7

MR

PIII

439

Temp FS#6

MR

PIII

713

1629

NR

EARLY PII

12

2743

SR

PIII

439

2743
2425
118

SR
NR
SR

PIII
PIII
BMIII

439
12
8

1591
1852
1672
Temp FS#5

NR
SR
MR
NR

EARLY PII
PIII
PIII
EARLY PII

12
12
137
713

121

NR

BMIII

8

2271
2407
705
1622
1570
2265

NR
MR
SR
SR
SR
MR

EARLY PII
EARLY PII
PIII
PIII
PIII
PIII

12
137
137
12
12
12

99

Provenance
Layer below
juniper bark
layer
Lower surface
below juniper
layer
Pit structure fill,
associated with
feasting evidence
Late Pueblo I, II
midden
Juniper bark
layer
Juniper bar layer
Late PIII midden
BMIII pithouse
fill
PI/PII midden
PIII mideen
Kiva fill
Pit structure
midden fill,
associated with
feasting evidence
BMIII pithouse
fill
PI/PII midden
Late PII midden
Kiva fill
PIII midden
PIII midden
PIII midden

1946
2414
1950
1875
1828
3040

SR
SR
NR
MR
SR
SR

PIII
PIII
PIII
PIII
PIII
PIII

12
12
12
12
12
54

Temp FS#2

SR

PIII

440

Temp FS#2

SR

PIII

440

Temp FS#3

SR

PIII

440

Temp FS#3

SR

PIII

440

2730

SR

PIII

439

2730

SR

PIII

439

Temp FS#4

SR

PIII

439

100

PIII midden
PIII midden
PIII midden
PIII midden
PIII midden
Above ground
kiva, west end of
site.
Yellow sandy
layer
Yellow sandy
layer
Yellow sandy
layer
Yellow sandy
layer
Layer below
juniper bark
layer
Layer below
juniper bark
layer
Yellow sandy
layer
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